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IMFBOTED SEWING UACHINE. 



We lay before our readers a new form of a well known 
hoasebold eooTenience which, for the novel movements it 
comprises, is worthy of a careful examination from all in- 
terested, in the development of the sewing machine in par- 
ticular and in ingenious pieces of mechanism in general. 
The apedal polt^td advantage which distinguishes this dp- 
vice is that it obviates the necessity of bobbin and shuttle 
and the consequent tedious rewinding of the thread from 
the spool, thus allowing the latter to be placed immediately 
in the machine. Either a single 
thread, forming a chain stitch, 
or two threads, making a lock 
or a combined lock and chain 
stitch, may be employed. Such 
are the general capabilities of 
the invention ; how its work is 
done, and with the aid of what 
effective though simple appli- 
ances, we now proceed to ex- 
plain. 

The large engraving. Fig. 1, 
represents the machine in per- 
spective, and also shows how 
the coveting is hinged to the 
main portion so as to be thrown 
back and to one side, in order 
to admit of inspection or oiling 
of the working parts. Figs. 2, 
3, and 4 are views of the prin- 
cipal portions in detail, to which 
we shall refer as we advance. 
The needle is mount; d on the 
vibrating arm, as shown, the 
latter communicating with a 
rocker which is worked by a 
short crank shaft, which in turn, 
by suitable arrangements, is 
moved by the main pulley. The 
looper, A (Fig. 2) is a long 
cuived finger pivoted to the 
frame of the machine near 
ly under the needle. At its 
upper end, C, it has a large 
curve, the outer face of which 
is grooved. The right hand 
extremity of this portion is a 
sharp hook which, as shown in 
Fig. 2, first engages the thread 

passing between the same and the eye of the needle as the 
latter descends. The thread falls into the groove of the 
curved portion, C, and is carried away to the right of the 
needle. D is a rotating plate, to which is attached the le- 
volving looper, B, Figs 2 and 3, the front end of which is 
notched. This looper, E, comesdownupon the thread after 
it has been engaged by the looper. A, catches it and draws 
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thread (Fig. 2) ia opened out in the form of a triangle. An- 
other portion of the device now comes into action. This is 
the spool carrier, which transports the under spool bodily 
through the triangle of thread, thus leading through the 
thread that locks the stitch. In Fig. 4, showing the parts 
from above, F is the spool, placed on a spindle in the 
spool carrier, G, of which a perspective view is represent- 
ed in Fig. 1. A thumbscrew, H, in the carrier holds the 
spindle in place in the two end pieces, and also serves to 
regulate the tension of the locking thread. The lower 
side piece of the carrier is fitted to work in the guide 
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it downward nearly in a direct line from the point of the 
meedle. The position of the thread, looper, E, and looper, 
A, is shown in Fig. 2. The looper. A, is here represented 
at the end of its path, having been actuated by an inge- 
nious combination attached to the horizontal shaft to which 
&e plate, D, is affixed, as in Fig. 3 It will be seen that the 



LATHBOF'3 SEWING MACHINE. 

ways, I, and the upper side piece, J, traverses similar guide 
ways (Pig. 3). The looper. A, carrying the upper thread, 
passes through a notch in the upper guide ways and through 
an opening between the lower ones. The bar, K, is perfora- 
ted with a small hole, which acts as a guide for the under 
thread. 

In order to move the carrier, G, with its spool through the 
triangle of thread without its coming in contact with the 
same, a driver, L, is employed, connecting with the ends of 
the carrier. This driver has both a reciprocating and an os- 
cillating motion, the former to transport it back and forward in 
its path, the latter to turn it on its axis to make the necessary 
connections and disconnections. The first movement is ob- 
tained through simple mechanical arrangements acting on an 
arm attached to the driver and worked by the motive power 
of the machine. The second is gained in connection with 
the above by causing the driver to traverse the fixed spiral 
way, M, so that it is necessarily rotated a certain distance of 
arc. To the driver are attached the arms, N and 0, Fig. 
8. These arms are adjusted at nearly right angles to 
each other, and on their outer curved edges are grooves 
which engage in the end pieces of, and thus impart motion 
to, the carrier. As they are at right angles, it is evident that 
bnt one arm can be in action at a time. In Fig. 3, the arm, 
N, is shown disengaged ; consequently the carrier can pass 
along to the left over the looper. A, clearing the thread on 
the latter by means of the opening between the carrlT and 
the arm, N. But the driver begins to oscillate, and by the 
time the arm, 0, shown connected in Fig. 3, reaches the tri- 
angle of thread it becomes disengaged, while meanwhile the 
arm, N. again comes into action, and continues to impart mo- 
tion to the carrier. The consequence of the disconnection of 
the arm, O, is an opening between it and the carrier through 
which the thread passes. During these movement^, the lower 
spool, unwinding, leaves its locking thread lying through the 
triangle. 

Noxt, the looper. A, swings back its thread to the notch, 
P. The looper, E, meanwhile continues to hold the thread. 
The return movement of the looper. A, necessarily causes a 
slackening which is liable to kink or become entangled. 
Therefore the plate, Q, is employed so as to engagfe what was 



the lower side of the triangle of thread in a guide groove at 
R (Pig. 2), and to hold the slack until the notch, P, comes, in 
its upward course, nearly to the needle. The groove, R, then 
vanishes in the face of the plate, and the loop escapes from 
it, over the bulged portion of the plate, D, and slides up to 
the horn, S, whence it finally passes to the fabric. The looper, 
A, arrives back to the left, ready to take another thread at 
the time the notch, P, engages the thread, and is going out 
with the new loop, while the old loop is being cast out of 
the guide groove, R. As the looper is taking the new loop, 
the spool carrier travels back to its former position. 

These operations form the 
lock stitch. To make a chain 
stitch, the pin, T, is employed, 
which is thrust through the 
plate, D, to engage the thread 
after it drops into the notch, P, 
and to carry it forward to the 
right of the needle; so that the 
latter will come down through 
the loop thus formed, and de- 
liver the thread to the looper, A, 
in a manner that, when the old 
Joop is cast ofl', it will be over 
^e new loop. The chain stitch 
requires only the single upper 
thread; but if it be desired to 
make a combined lock and chain 
stitch, the pin, T, can still be 
' ■ used and does not interfere 

wrth the motions before de- 
scribed. The pin, T, is provided 
with suitable arrangements by 
which it can be shitted in or out 
of working position. 

Tlie feed motion is actuated 
by a spiral spring attached to 
the frame and by a cam on the 
disk, U. In conns ction with it 
is a wedge-shaped appliance 
governed by the thumbscrew, 
V, Fig. 1, by which the length 
of the stitch is regulated. The 
remaining portions of the in- 
veniion,including tensions, foot, 
etc., are clearly shown in the en- 
graving, and require no special 
description. 

It is claimed that this me- 
chanism prevents any entang- 
ling, twisting, or abrasion of the thread, and gives a greater 
elasticity to the seam than any other method. The works 
of this machine being all inclosed, oiling or soiling of either 
fabric or thread is prevented. 

The various patents obtained by Mr. Lathrop have been 
combined with that of Mr. W. W, Abbot, which was per- 
fected in 1865, and issued ia 1867. This patent covers the 
method of changing the stitches at will of the operator. By 




this combination of patents, now owned by the Lathrop Com- 
bination Sewing Machine Company, of New York, they claim 
to be able to produce three machines in one with less ma- 
chinery than in any other, and perform a larger range of work. 
The factory ia at Frankford Station, Philadelphia, Pa. ; the 
sales' room is on Broadway, New York. 



© 1872 SCIENTIFIC AMERICAN, INC 



256 



^tmiiik ^mmm. 



[October 26, 1872. 



fHE~PAGE PATENT.— THE ATTEIttPTS TO ENFOBCE IT 
TO BE BESISIED. 



The readers of the Telegrapher are not Ignorant of the po- 
sition of the independent telegraphic journal of the country 
upon Ms matter, vital to the telegraph Interests, — the patent 
granted to Professor Charles Grafton Page, under a special 
act of Congress. When the act under which this patent, is 
issued was pending, it was represented, by the gentlemen 
who had it in charge ia both Houses of Congress — Repre 
sentativs Myers in the House, and Senator Patterson in the 
Senate, — to be a recognition of the clain^s of an American 
scientist to an honor which had unjustly be;n accorded to 
another person by a foreign government, for certain discov- 
eries and invendons in magneto electricity and apparatus, 
and which it was authoritatively stated would infringe upon 
the prior rights of nobody. Under these representations, the 
act was passed. When the patent was issued, however, the 
claims were so framed as to cover certain important particu- 
lars in ordinary telegraphic machinery. 

Soon after the patent was iesued, and before any attempt 
had been made to enforca it, if such had b«en contemplated, 
Professor Page died. Up to this time no intimation had been 
given of a dtsign to enforce the patent against the telegraph 
ic interests of the country. The legal representatives of 
Professor Page, however, became Impressed with the idea 
that he had left a very valuable property in this patent, and 
it was ofifer.'d to various parties for sale, it being held at 
$500,000. Two or three licenses were issued under it to par- 
ties who were not inclined to contest it, the principal of these 
being to the American Fire Alarm Telegraph Company of 
Messrs. Qamewell 4 Co., and the Gold and Stock Telegraph 
Company. Among others, the patent was offered to the 
Western Uoion Telegraph Company, the original price asked 
for it being $500,000. This was subsequently reduced to 
$50 000. The Western Union Company had an exhaustive 
examination of the validity of the patent made by eminent 
patent lawyers and exoerts, and declined to purchase it at 
any price. After the clique which now controls that company 
organized the plan which has been so persistently followed 
out during the last four years, looking to an ultimate monop- 
olizing of the telegraphs of the country, this patent was be- 
lieved to offer an important and valuable aid in the realiza- 
tion of their schemes. Negotiations were accordingly re- 
opened with the heirs of Professor Page, and one half of the 
patent was purohased for the company for the sum of $35,- 
000, the moiety of interest being left for the time nominally 
in the possession of the heirs of Professor Page, in order 
that in its enforcement the widow and orphan dodge might 
be played for effect on judges and juries. Under the new 
proprietorship of the patent it was reissued, and the claims 
amended so as to cover all the vital points of the telegraphic 
instruments of every description in common use, and the 
principles upon which such instruments could be constructed. 

The plans were now about ready to be carried out, and 
nearly all the leading patent lawyers received retaining fees, 
in order to secure the services of such as were desired in en- 
forcmg the patent and to prevent others from being available 
foi: the defence. In due time actions were commenced — the 
first being against the city of New York, for infringement 
of the patent in the instruments used in the police telegraph, 
another against the Deseret Telegraph Company of Utah, 
and one or two others up to the present time. The object is 
to obtain two judgments, either by default or collusion, so 
that, under the patent law, injunctions may be obtained. Up 
te this point all had been plain sailing, the Telegrapher alone 
having called attention to the monstrous character of the 
patent, and its destructive effect upon all telegraphic inter- 
ests antagonistic to or competitive with the Western Union 
Company. 

At length, however, the interests attacked have taken the 
alarm, and a vigorous resistance is to be made to the enforce- 
ment of the patent. An organization of opposing interests 
has been effected ; able counsel have been employed, and are 
now engaged iu preparing an effective defence. The validi- 
ty of the patent can be successfully impugned, and will be. 
The counsel employed are in no respect inferior to those on 
the other side, and in intimate acquaintance with telegraphic 
and patent law are even better qualified than those arrayed 
against them. 

In the legal contest which is about to ensue, the entire sub- 
ject of telegraphic invention will necessarily be exhaustive- 
ly investigated, and many facts, which are familiar to the 
few who have given this matter an examination, will te 
brought prominently into notice. The truth in regard to the 
real and original Invention of electric telegraphy, and the 
apparatus by which it was effected, will be brought to light, 
and it is safe to say that the result will astonish the public, 
and will deprive certain parties of konors popularly accord- 
ed, but to which they are not justly entitled. The evidence 
already attainable is of the most convincing character, and 
the facts will be brought out without regard to any previous 
standing or reputation. 

This contest will necessarily be long and expensive. As 
the present owners of the Page patent announce their deter 
mination to enforce their presumed rights under it, the con- 
test ia unavoidable, and must be met. 

The proprietors of every telegraph line and company 
which does not desire to be destroyed by the great corpora- 
tion which seeks to overwhelm them, the managers of rail- 
road telegraphs, the manufacturers of telegraphic and elec- 
trical instruments and apparatus, invent^js and owners of 
telegraphic patterns and franchises, are all vitally interested 
in defeating this attempt to monopolize and exact tribute 
from the business in this country. These will all be called 
upon to unite in this opposition, and a regard for their own 



interests will suggest the only course that they can reasona' 
bly pursue. Divided among so large an interest, the burden 
of the defence will not be onerous to the different parties. 
We have no doubt that the response will be general, prompt, 
and favorable. The public are not less interested in the 
matter, as a consideration of the result of establishing such 
a patent will show ; and, if it could be done, every person 
who uses telegraphic facilities would be faxed to put mil- 
lions of dollars in the coffers of the ring who seek, by means 
of this patent, to enrich themselves at the expense of the 
people of the country. 

We have made this statement in order that it may be 
known that so monstrous an outrage is not to be quietly sub- 
mitted to, and that those who are called upon to unite in 
averting such a calamity may be Informed of the danger 
which threatens the telegraphic interest, and prepared to re- 
spond promptly. — Telegrapher. 



Enameling of Pbotoerapblo Pictures. 

One part of gelatin is dissolved in thirteen parts of boil- 
ing water, and the solution is then clarified by being passed 
througii a piece of clean flannel. A mixture of three parts 
of alcohol, four parts water, and one part of this gelatin so- 
lution is then prepared, and the same passed through the 
flannel as before. Both liquids are stored up in corked bot- 
tles until required for use. 

Take well polished and perfectly smooth glass, free from 
all scratches or markings, and coat it with good, well filtered 
normal collodion, the film being allowed to dry in some lo- 
cality where it is protected from dust. When perfectly dry, 
the gelatin solution, which has set in the form of a jelly, is 
warmed in a water bath, and a sufficient quantity of it is put 
into a warm dish into which the print is to be dipped. At 
the same time, the bottle containing the alcohol-gelatin is 
also put into hot water, either to render it fluid or to clarify 
it, for in very hot weather the alcohol-gelatin remains fluid, 
although it becomes to some extent turbid. When both so- 
lutions are perfectly fluid and clear, the operations may be 
commenced by coating one of the collodion plates with the 
aicohol-gelatin mixture, the superfluous liquid being poured 
back carefully into the stock bottle, and the plate put on end 
to dry. A second coating is afterwards applied, but with the 
other gelatin; and after the plate has drained, it is laid upon 
the table. 

While the film is hardening after the first coating, and the 
alcohol is evaporating, the photograph is immersed bodily in 
the gelatin solution, which has been poured into a dish for 
the purpose, care being taken that no air bubbles are formed 
uf)on the surface of the paper during the operation. After 
that, as soon as the second coating of gelatin has been ap- 
plied, the photograph is withdrawn from the fluid gelatin 
and allowed to sink gradually, face downwards, upon the 
gelatinized glass until the two surfaces touch one another. 
In this way but very few bubbles are formed, and such as 
are . present are mostly forced towards the top of the plate, 
whence they are easily chased away by a little pressure of 
the finger nail. Ia the case, hswever, of bubbles being 
formed in the middle or side of the plate, their removal 
does not incur the slightest difficulty. When all bubbles are 
removed, the picture is finally pressed down with the fingers 
and placed to dry. 

The mounting of the pictures is conducted in the follow- 
ing manner: — After the picture has dried to some extent 
upon the collodion plate, which happens after the lapse of 
three quarters of an hour (or, perhaps, double that time), I 
coat the back of the print with good fresh paste, and lay 
thereon a piece of cardboard of suitable size coated with 
paste in the same manner ; the card is allowed to soak in 
water for half an hour, and immediately before use is well 
dried by envelopment in a towel. The card is placed care- 
fully upon the back of the print, and pressed gently down 
with the fingers; a plate of glass is put over it, and some 
heavy weight employed to press the card down well. After 
an interval of twelve to eighteen hours, the mount_will be 
perfiectly dry. 

Although the method may appear somewhat circumstan- 
tial to describe, it is very easy to practice, and is, indeed, 
more simple than any other proceeding yet known. — F. 
Hangk, in the Photographiaehe Gorreapondenz. — Photographic 
News. 



Spontaneous Combustion. 

A paper by Mr. J. Galletly, on the spontaneous ignition of 
cotton saturated with fatty oils, read, at the British Associa- 
tion meeting, detailed some experiments made with the 
view of giving greater precision to our knowledge of the 
kindling of cotton or other open combustible materials 
which happen to have imbibed animal or vegetable fatty oils. 
Graham mentions that " instances could be given of olive 
oils igniting upon sawdust, and of greasy rags from butter, 
heaped together, taking fire within a period of twenty four 
hours." The danger of fire from this cause is familiar to 
those manufacturers whs coat any textile fabric with var- 
nishes containing drying oils, and also to Turkey red dyers, 
from the olive oil employed in their process. Generally, it is 
stated in Watt's Dictionary, this combustion " may take 
place in intervals varying from a few hours to several weeks, 
when considerable masses of lampblack, to.w, linen, paper, 
cotton, calico, woolen stuffs, ships' cables, wood ashes, ocher, 
etc , are slightly soaked in oil and packed in such a manner 
that the air has moderate access to them." (Watt's Die. II. 
p. 880.) Nevertheless, there is great vagueness about the 
exact conditions in which actual ignition of the mass would 
take place, what size of a heap might be necessary, and the 
various powers of different oils to produce this result. Gra- 
ham states in the report already quoted that the ignition of 



heaps of the mftteriaU under discussion " has been, often ob- 
served to be greatly favored by a slight warmth, such as the 
heat of the sun." This is a very Important observation. " I 
shall only, however, mention," said the author, " i n the mean 
time, that the first of my experiments was made at a tem- 
perature of about 170° Fahr., but I have made some at a 
heat a little over 180°, or about the temperature a body ac- 
quires by lying perpendicular to the sun's rays; the former 
temperature might represent the heat attained in the neigh- 
borhood of a steam pipe, or in front of an open fire. 

Boiled linseed oil with chamber kept about 170° Fahr. — A 
handful of cotton waste, after being soaked in boiled linseed 
oil and removing the excess of this by wringing, was placed 
among dry waste in a box 17 in. long by 7 In. square in the 
ends. Through a hole in the cover of this box, a thermome- 
ter was passed with its bulb resting amongst the oily cotton. 
Shortly after reaching the temperature of the warm cham- 
ber the mercury began to rise rapidly, namely, from 5° to 10° 
every few minutes, and in 75 minutes from the time the box 
was placed in the chamber the heat indicated was 350° Fahr. 
At this point tmoke issuing from the box revealed that the 
cotton was now in a state of active combustion, and on re- 
moving it to the free access of air it burst into flame. In 
another similar experiment, temperature rose more slowly 
but reached 380° Fahr. in 105 minutes, when, from the ap- 
pearance of smoke, it was plain that the cotton was bumiugy 
and the whole mass was soon in a flame on being placed in a 
current of air. On a smaller scale, I tried a quantity of the 
oiled cotton that just filled a common lucifer match box; 
within an hour it was on fire, the temperature of the cham- 
ber being 166° Fahr. 

Haw linseed oil, as generally supposed, does not so readily 
set fire to cotton as the boiled oil; but in two experiments, 
where the size of the box employed was 6i in. by 4^ in. 
square in the ends, active combustion was going oii, in the one 
case in five and the other in four hours. 

Rape oil, put up as in first experiment on boiled linseed, 
resulted, in two trials, in the box and cotton being found in 
ashes within ten hours. The box being put up at night, the 
result was only observed ia the morning. In one trial I did 
not get the cotton to ignite in six hours ; the chamber, in the 
oases of this oil and raw linseed, was kept about 170° Fahr. 
With the five following oils, at a little over 133° Fahr., the 
quaniity of waste used was loosely packed in a paper bos 
holding about the sixteenth of a cubic foot. 

Galllpoli olive oil. — The two trials made with this oU gave 
closely similar results ; in one case rapid combustion was go- 
ing on in a little more than five, and in the other within six, 
hours. 

Castor oil. — I found the oxidation of tbis oil to proceed so 
slowly that only on the seicond day 1 found the interior of 
the box to be a mass of charred cotton. Its sp. gr. ( 963) is 
remarkably high, and its chemical nature very distinct from 
the other vegetable oils I have tried, which, no doubt, has 
some intimate connection with its slow oxidation. 

I have tried three oils of animal origin with effects very 
distinct and instructive. 

Lard oil, an oil of any ordinary specific gravity, namely, 
•916, produces rapid combustion in four hours. 

Sperm oil, which has a specific gravity of only '882, and is 
not a glyceride, showed its unusual chemical character by re- 
fusal to chai the waste. 

Seal oil, which has a strong fish oil odor, not unlike the 
sperm, but a specific gravity of '938, produced rapid ignition 
in one hundred minutes. Comparing raw linseed with lard 
and seal oils, it would appear that the statement is not alto- 
gether correct, that drying oils are more liable to spontaneous 
combustion than non drying oils. I have also some reason 
to believe that the rate at which oxidation takes place does 
not chiefly depend on the presence of small quantities of ox- 
yotlsed or other easily putrefiable matters, but rather on the 
particular olein. However, further inquiry on this point is 
necessary. I have made at least two experiments with each 
oil, and have got remarkably uniform results. The ignition 
of the cotton can be calculated on for any oil, with about the 
same certainty as the point at which sulphur or other com- 
bustible material takes fire when heated in the air. So that 
the term "spontaneous combustion" may be objected to for the 
same reason that Gerhard objects to " spontaneous decomposi- 
tion" produced by oxidation. The heavy oils from coal and 
shale, being chiefly the higher olefines, have a remarkable 
effect in preventing this oxidation, undoubtedly by giving a 
certain protection from the air. Mixtures of these oils with 
30 per cent rape gave no indication of heat whatever at 170° 
Fahr. ; and even seal oil, with own bulk of mineral oil added 
to it, did not, at 135*, reach a temperature sufficient to char 
the cotton." 

In conclusion, Mr. Galletly hoped that the experiments he 
had made would lead to a more elaborate inquiry into the 
subject, which is one of no little importance. 



A thermometer should be placed in an open space, out of 
the vicinity of high buildings, or any object that impedes the 
free circulation of air. It should face the north, so as to be al- 
ways in the shade, should be 13 inches from every neighbor- 
ing object, should be about 15 inches from the ground, and 
should be protected against its own radiation to the sky, and 
against the light reflected from neighboring objects or the 
ground itself. The thermometer should be read as rapidly as 
possible, as the heat from the body or th« breath influences 
the instrument. 

.^a^ 

On the Jewett building, at Seneca Falls, N. Y., there' is an 
illuminated four faced astronomical clock, built by Charles 
Fasoldt, Albany, N. Y. The person in charge of it states 
that it has varied only twelve seconds during the year-ending 
last July. 
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Sulphur, in the aublimed, precipitated, or powdered form, 
is extenaively employed by medical men, veterinary sur- 
geons, and horticulturists, for destroying the animal and veg- 
table parasites infesting man, animals, and plants. The sub- 
stance to which I have given the name of sulphozone (from 
its strong smell and powerful chemical action) in order to 
distinguish it from the sulphur of commerce, is a preparation 
containing free sulphurous acid as its active and essential 
principle. 

For many years past, large quantities of sublimed and pow 
dered sulphur have been used in this country and on the Con- 
tinent, for the destruction of the mildew and blight attack- 
ing vines, hops, roses, fruit and other trees; and it is now, I 
believe, almost the sole remedy employed for that purpose, 
as no other has been found so generally effectual or so con- 
venient of application. 

From careful and often repeated series of experiments, I 
have arrived at the conclusion that the beneficial action is to 
be attributed to the presence of a small but variable quantity 
of free sulphurous acid (occasionally hyposulphutous acid) 
which exists a.a a constant impurity in the sulphur of com 
merce. Sublimed sulphur contains more acid than powdered 
crude sulphur, and is more certain in its action, while precipi- 
tated sulphur, being almost or altogether free from acid, is 
quite useless. I find that when substances are carefully 
purified from all traces of sulphurous acid by repeated wash 
ing with split and water, they are equally ineffectual in de- 
stroying mildew and other vegetable and animal organisms, 
and that eeeds germinate as quickly and as vigorously when 
sown in pure sulphur as m fine sand, and that molds grow on 
the surface when a little organic matter, as flour, has been 
mixed with the sulphur. I find also that cheese mites are 
not destroyed by pure sulphur, but live and multiply indefi- 
nitely in cheese covered with sulphur; though they are im- 
m^diately destroyed by commercial sublimed sulphur. On 
the other hand, when pure sulphur is impregnated with sul- 
phurous acid, it destroys mildew and other minute organisms 
with an energy propo.tioned to the quantity of acid it con- 
tains, and it does not appear that one form of sulphur posses- 
ses any advantages over the others, provided the quantity of 
acid IS uniform. Many other substances which contain no 
sulphur, when impregnated with sulphurous acid in a similar 
manner and to the same extent,, are equally effectual in de- 
stroying mildew. 

It has been observed that, when a piece of silver leaf is bub- 
pended over a roll of sulphur, it is slowly converted into the 
sulphide of silver, and it ha? been inferred therefrom that 
sulphur vaporizes at ordinary temperatures ; and the theory 
has been advanced, by a well known vegetable physiologist, 
that the oxygen, given off by the leaves of plants to which 
sulphur has been applied, oxidizes it and produces sulphur 
bus acid, and thus the action of sulphur in destroying veget- 
able organisms may be accounted for. But tliis theory is not 
barne out by my experiments. When silver leaf is suspended 
over pure sulphur, it does not tarnish more rapidly than when 
suspended in the air, and its conversion into the sulphide by 
the roll jHjlpliar may be explained by the fact that that sub- 
stance contains free sulphurous and hydrosulphurous acids 
and sulphuretted hydrogen, which are constantly escaping 
from it. When pure sulphur is applied to the leaves of 
plants, no evidence of oxidation can be detected by either 
litmus or starch and iodine paper. If oxidation were to take 
place under such circumstances, the product, if sulphurous 
acid in the first instance, would be immediately converted 
into sulphuric acid by further oxidation, and it could not es- 
cape detection. Further: precipitated sulphur, being in a 
much finer state of division than sublimed sulphur, would 
be more easily oxidized, and ought to prove the more potent 
agent ; but practically it is found to be the least so. 

Sulphur in various forms is used by inedical men and vet- 
erinary surgeons for the destruction of the itch and other in- 
sects, and in the treatment of various diseases (as ringworms), 
caused or accompanied by fungous growths, infesting the 
skin and hair of men and animals ; but sulphurous acid, in 
solution, is in many instances substituted for them on ac- 
count of its more certain action. Many surgeons, indeed, be- 
lieve that the beneficial action of sulphur ointment in the 
treatment of itch is to be attributed to the grease of which 
it is made, rather than to the sulphur it contains ; and tkis is 
probably true, as the quantity of sulphurous acid is exceed- 
ingly small, and I find the action of the ointment is remarka- 
' bly increased when the sulphur has been strongly impregna- 
ted with acid previous to being made into ointment, and this 
is equally true of its other applications in medicine. 

In addition to its destructive action on organized bodies, 
sulphurous acid possesses a powerful chemical action on the 
organic and inorganic products of decomposing animal and 
vegetable substances, and on emanations from persons and 
animals suffering from infectious diseases ; hence it is one of 
the most potent and valuable disinfectants we possess, and it 
appears to prevent the spread of small pox, diphtherU, cattle 
plague, etc. Its qualities as a deodorizer are also very con- 
siderable. It attacks and destroys sulphuretted hydrogen, 
and neutralizes the strong smell of ammonia and other alka- 
line bases, but without losing its antiseptic properties, or 
destroying their manurial value. (Crookes.) 

From my experiments and observations, and from the well 
known properties of sulphurous acid, I conclude, therefore, 
that it is the acid, accidentally present in the sulphur, which 
is the active agent in the destruction of mildews and blights, 
and that the sulphur is only the medium for its application. 
This is a fact, not only of scientific interest, but of great 



practical and commercial importance; for under the mistaken 
impression that the sulphur itself is the active sgent, great 
care and expense have been incurred to secure its freedom 
from acidity, which i 9 by no means necessary. 

Sulphur, like charcoal and many other substances, posses- 
ses the power of absorbing a large quantity of sulphurous 
acid ; and by a modification in the refining process the acidity 
may be considerably increased, and the quantity of sulphur 
correspondingly diminished, and a more certain and uniform 
agent produced. For horticultural purposes, however, it is 
necessary to limit the quantity of sulphurous acid, or it will 
prove destructive to the plant as well as t j the parasite. This 
limit I have established practically by experiments made on 
rose trees infested with mildew ; and as the rose mildew is 
with difficulty destroyed by common sulphur, except by re- 
peated applications, this preparation (to which I have given 
the name of sulphozone, for reasons given above) may be 
considered to be of the maximum strength, and four or five 
times stronger and more potent than sublimed sulphur. In 
substituting it, therefore, for sulphur, a great saving will be 
effected in the cost of sulphur, its carriage, and the time and 
labor of applying it. There will, moreover, be the additional 
advantage of not loading the foliage with a large quaiitity of 
sulphur powder, which must in some measure impair its 
health by its mere mechanical presence ; and in the case of 
hops, the brewers will have less ground for objecting to the 
quality of the produce. Sulphoz me, being a fine dry powder 
like sulphur, may be applied in a similar manner and with 
the same apparatus, care being taken to use a much smaller 
quantity (namely, about a quarter of that of sulphur). 

For medical, veterinary, and sanitary purposes, a very 
strong sulphozone has been prepared to take the plice of 
sulphur in the oflScinal preparation, and for use as a disin- 
fecting powder. This substance is exceedingly destructive 
to organic life, and is not adapted for horticultural purposes 
except for dressing the stems and branches of deciduous 
trees in the winter, and for destroying insects where it can 
exert no deleterious influence on surrounding vegetation, or 
for disinfecting and deodorizing manure heaps, etc , for which 
purpose it is better adapted than any other disinfecting pow- 
der, as the sulphurous acid fixes the ammouia^the most val- 
uable constituent of manure — and makes it available for gar- 
dening and farming purposes, while chlorine and other dis- 
infectants destroy it, and reduce the value of manurs in pro- 
portion to the extent of their action in deodorizing it. 



others. They are fitted so as to make tight joints, but to a 
low of motion in order to vary the distance be tween thei 
Inner ends. One of these wires carries a small ball ; the oth- 
er terminates in a disk with rounded edge, set perpendicular- 
ly to the axis of the tube, and so large as to lea/ve an annu- 
lar space of some two or three millimetres breadth around 
it. The gas is admitted through one of the branch tubes and 
escapes through the other, after having passed through the 
whole length of the tube. 

In using the apparatus, the wires must be connected with 
the poles of the machine in such a manner that the disk be- 
comes the terminal, as this arrangement gives the greatest 
degree of expansion and diffuseness to the current. On turn- 
ing the machine and adjusting the ball and disk to a proper 
distance, a nebulous aigrette surrounds the latter, quite fill- 
ing the interval between it and the wall of the tube, while 
the part of the tube between the disk and ball is crowded 
with innumerable hazy streams converging upon the positive 
pole, or simply causing the latter to be covered with a faint 
glow. A current of air or oxygen sent into the tube must: 
pass through this, and ozone is very rapidly produced, and 
in great quantity. The condensers are of course not used 
with the machine when this apparatus is employed. 



•Paper read at the Meeting of [the Royal Horticultural Society at Blrm 
oghams 



Influence ot marriage upon Health. 

M. Bektillon, lately having had to draw up a paper for 
the Academy of Medicine of Pdris oa the influence of 
marriage on mortality, consulted the registers of the only 
three countries in Europe which were carefully enough kept 
to give him a reply to his question, those of France, B3I- 
gium, and Holland. He shows that if the male sex be first 
considered, we find that, from 25 to 30, 1,000 married men 
furnish 6 deaths ; 1,000 unmarried, 10 deaths ; and 1,000 wid- 
ower?, 32 deaths. From 30 to 35, of 1,000 married men, 7 die ; 
of 1,000 unmarried men. Hi die ; and of 1,000 widowers, 19 
die. From 35 to 40, of 1,000 married men, 7i die, of 1,000 
bachelors, 13 die; and of 1,000 widowers, 47idie; and soon 
at all the following ages, the married man continuing to live 
with greater facility than the bachelor. It has been said that 
since the most fortunate men can afford to marry, it is not 
astonishing that these persons should live longer. But this 
will not. of course, a';count for the very great mortality of 
widowers at all ages, which, indeed, surpasses that even of 
bachelors. 

However, it must be noticed that 8,000 young men marry 
in France yearly, under the age of 20. This is very fatal 
to such young men, for M. Bertillon finds that, whilst 1,000 
young men from 15 to 20 furnish 7 deaths, when unmarried, 
no less than fifty deaths occur among 1,000 young married 
men under 20. Women seem to reap less advantage from 
marriage than men, and there is but little difference in the 
mortality of unmarried and married women before the age 
of 25. It is but little marked even betweeli 25 and 30. 

Apparatus for tbe Production of Ozone nrlth 
Electricity of Hlsb Tension. 

Experiment has shown that in the production of ozone by 
electricity, the maximum amount of oxygen is ozonised by the 
silent or glow discharge. In using the Holtz electro machine, 
the form of the apparatus usually employed must be varied 
to give good results. 

When the poles of the machine itself are separated to a suf- 
ficient distance, the electricity passes between them, either 
in the form of a diffuse brush, spanning the whole interval, 
or with a very minute brush upon the negative pole and a 
glow upon the positive, the intermediate space not being vis- 
ibly luminous. This is the so-called dark, or silent discharge. 

When this occurs, the strong odor shows that a considera- 
ble amount of the atmospheric oxygen is converted into ozone. 

If this discharge is made to take place in an enclosed space 
through which air or oxygen can be driven, the ozonising ef- 
fect of the electricity is hightened and can be utilized. The 
apparatus which I have employed, and which has afforded 
very satisfactory results, consists of a straight glass tube 
about 20 centimeters long and having an internal diameter of 
25 centimeters, the two ends being stopped with corks cov- 
ered on the inner side with a thin coating of cement to pro- 
tect them from the action of the ozone. Through the axis 
of each cork is inserted a glass tube of about 5 m.m. caliber 
and 7 centimeters in length, having a branch tube inserted 
perpendicularly at the middle, and long enough to permit a 
rubber tube to be slipped upon it. The outer ends of the 
tubes themselves are closely stopped with corks, through 
which are passed straight, thick copper wires carrying suita- 
ble terminals at tHeii iuneir ends, and bent into a ring at the 



Noctllnclne, 

Mr. T. L. Phipson treats of noctiluoine as a new and spa 
cial organic substance, widely spread throughout the world 
ot Nature, end which shines like phosphorus. It is not only 
the cause of the phosphorescence of the flesh of animals and 
fish, but it is also secreted by glowworms, fire &\ea,seolop- 
endra, probably by all animate objects that shine in the dark, 
and produced by certain living plants (agaricus, euphorbia, 
etc.,) and by the decomposition of vegetable matter under 
certain special conditions, such as the fermentation of pota- 
toes, etc. 

At ordinary temperatures, noctilucine is a nitrogenous, al- 
most liquid substance, capable of dilution with water, but 
insoluble, and appearing to have a density slightly leas than 
that fluid. It is white, contains (when newly extracted from 
a luminous animal, living or dead) a small proportion of wa- 
ter, and has a slight odor somewhat resembling caprylic add. 
Insoluble in alcohol or ether, it is readily decomposed by min- 
eral acids and alkalies ; potash sets ammonia free from it. 
Fermented in contact with water, it manifests after a time 
the odor of decayed cheese. While damp, noctilucine ab- 
sorbs oxygen and gives off carbonic acid gas; but exposed to 
the air, it dries in thin, translucid, amorphous flakes, very 
similar to the slime of slugs. When fresh, it is strongly 
phosphorescent, owing to its oxidation Dy contact with 
moist air, and it will even shine under water while there is 
any air. In oxygen gas it is a little more brilliant ; and it is 
more especially so in air when the wind blows from the S. W,, 
that is, in the presence of ozDne. This production of light 
ceases so soon as the oxygen of the matter is consumed ; but 
if air in the smallest quantity is adherent to it, noctilucine 
shines for some moments in moist carbonic acid gas. 

In phosphorescent animals, noctilucene is secreted by a spe- 
cial organ, and appears to be at once effectively luminous. 
Under certain conditions of temperature and humidity, it ia 
also generated by dead animalmatter, flesh, blood, and some- 
times urine. 

Whencesoever it originates, its light is invariable and mo- 
nochromatic, giving a spectrum mainly visible between the 
lines E and F, and possessing always the same chemical prop- 
erties. 

The aeolopendra electrica secretes noctilucene in a state of 
comparative purity, and by making several of these myria- 
pods run about over a large glass capsule, in the month of 
September, a sufficient quantity may be obtained for exami- 
nation and analysis to determine its chief properties. It can 
also be obtained, but is less pure, from glowworms and the 
phosphorescent surface of dead fish, by scraping the lumin- 
ous matter on to damp filter paper. 

The secretion of noctilucine by the superior luminous crea- 
tures, such as insects (lampyrus, elater, etc.), is doubtless up 
to a certain point under the influence of the nervous system, 
so that they have the faculty of causing their light to cease 
at will, in which case the secretion is arrested for the time; 
but glowworms' eggs continue to shine for some time after 
they have keen laid, so that they must also contain a small 
quantity of noctilucine. In the lower orders of animate be- 
ings, such as the little nocliluca miliaris of the English 
Channel, the flexible polypi, etc., there is also no doufct of 
the existence of a special organ for the production of the 
light ; and, where there are scarcely any indications of a ner- 
vous system, the secetion of the material appears frequent- 
ly to be susceptible to the influence of external circumstan- 
ces. — Mechanics' Magazine. 



Me. John Keefe, a fireman on the Northern Central Rail- 
road, did a noble thing on Sept. 23. As the express train 
going south was approaching Milo Station, Yates county, 
N. y,, a little child three years old was seen to be on the 
track, but too near for the train to be stopped before reach- 
ing it. This man, John Keefe, thereupon climbed forward 
on the engine, got down on the cow-catcher, and, as the train 
thundered along, reached forward and picked up the child, 
from destruction. 



The importance and value of some of the patented stove 
improvements may be judged of from statistics which were 
made public at the recent meeting of the stove manufac- 
turers of the United States,' held in Cincinnati. It appears 
that this interest has, in this country, a combined capital of 
over $30,000,000, that it employs 150,000 men, and that the 
probable product, during the current year, will not fall short 
of 2,500,000 stoves. 
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SELF-FEESIirO DBILL. 



We lay before our readers, In the accompaDyiog engrav- 
ing, a neat, conveLient, and effective form of bow or fiddle 
drill, especially designed for uae by jewelers, gunBmiths, and 
others having occasion to do fine work in metals. The dis 
advantages of the ordinary instrument commonly used, re. 
quiring, as it does, the constant attention and both hands of 
the workman, will, it is believed, be obviated by the use of 
this invention. 

Fig. 1, in the illastiation, is a perspective view of the de- 
vice which, as will be seen, can be immovably attached to 
any table or workbench by means of the plates and ordinary 
screws. Fig. 3 ehows the drill and chuck, and the mode of 
attaching the same by a screw thread on the spindle. Any 
variety of style of chuck may be thus attached, or the ahuck 
being removed the drill may be inserted directly in the spin- 
dle. 

A is a bar of steel passing through slots 
cat in the frame and securely held in any 
position by the thumbscrew on one of the 
Upright arms. The end of the bar. A, is 
bent upwards, and is provided with a metal 
oasin^, B, extending horizontally outward. 
In this casing is a plunger, surrounded 
by a strong spiral spring, shown through 
the part of the casing that is broken away. 
This spring acts on a Sange on the plunger, 
forcing the latter a certain distance out of 
the caeingand toward the drill, D. At the 
outer end of the plunger, and square with 
the drill. Is a face plate, against whTch the 
work to be bored is placed. Tlie plunger 
is then pressed back in the casing, and the 
bar. A, drawn along and secured, so that 
the action of the spiral spring firmly presses 
the work against the drill point. The latter 
is then eet in motion by means of the bow acting on the pul- 
ley wheel on the spindle. It is evident that, by the action of 
the drill deepening the hole, the pressure of the spiral spring 
feeds the work on contiiuously. 

The instrument may be placed either in a horizontal posi- 
tion, as shown, or it may be arranged vertically on the cor- 
ner of the bench, so as to bore straight downwards. When 
thus placed, a hand wheel and gearing may be added, so as 
to turn the spindle without the aid of the bow. For workers 
in precious metals, this instrument is especially suited. It is 
perfectly steady and penetr&tes with exactness. The space 
underneath the sliding bar, A, admits of the introduction of 
a sheet of paper, so that all dust or filings may be saved, 
While the bar itself may be extended, thus admitting of the 
drilling of holes of any required depth. 

The patentee of this machine is desirous of selling the en- 
tire right. For further information address John Hale, Scran- 
ton, Pa. 

Pnllejr for TVtre Ropes. 

^ the illustration shows an 
Improved pulley for pre- 
venting the slipping of the 
wire rope running over it. 
The hub of the pulley Is 
keyed on to the shaft and 
cut into an octagon or other 
flat sided form, so that the 
two halves of the pulley 
sre held tightly in the di- 
rection in which they re- 
volve, but have a little lat- 
eral play on the 6ides of the 
octagon shaped hub, by 
means of the curved sur- 
faces on which they rest as 
shown. The rims of the 
disks or halves of the pul- 
ley are doubly curved, so 
that a flat ring, slightly con- 
cave on both sides, lies 
between them, and forms 
an almost solid periphery to 
the pulley. The tension of 

the rope is on the loose ring, and forces the disks apart at 
the upper side, thus tending to close them together at the 
opposite side, holding the loose ring tight, and the rope is 
held clutched between the disks on the upper side. 



ammonia cautiously added with agitation until a permanent 
precipitate made its appearance. The liquid was then filtered, 
paper saturated with the solution, and allovred to dry in the 
dark. The coated sheets were then floated on some thick 
mucilage of gum arable. The surface of the paper was thus 
covered with an even layer of the " gummate of iron." 

When the paper carrying the iron is first coated with the 
mucilage, the _polor does not at once change, but presently a 
strong, yellowish brown tint is produced, and the gum 
" sets," and then the layer dries up, leaving the paper very 
flexible for a long time and highly glazed. When paper so 
treated is allowed to stand in cold water, a certain amount of 
the gum dissolves, but a considerable quantity is retained by 
the iron. The portion but little affected by cold water is, 
however, easily removed by the hot solvent, some iron at the 
same time passing into solution. When the gummate of 
iron paper is exposed to light for some time, the gum is less 
easily dissolved by hot water, and less affected by cold water. 





A Cartons Gnm Tarnish. 

It is well known that the ordinary gum arable so freely 
used in photography consists chiefly of the calcium salt of a 
I>eculiar acid called " gummic acid." The other salts of the 
acid are but little known, though the acid itself can be 
Isolated by a process which we ehall give presently. Our ob- 
ject in referring to this matter now, however, is to draw at- 
tention to a body which appears to be an iron salt, and to 
possess properties likely to render it of some value. 

If we take a solution of gum, and add to it an acid solution 
of perchloride of iron, no change takes place when the mix- 
ture is not exposed to strong light ; but if instead of strongly 
acid solution, we take one which contains as little free acid 
as possible, and add this to our mucilage of gum, the latter 
becomes a complete jrlly, stifi and strong, immediately on 
mixture of the two liquids. This jelly has a reddish brown 
color, and dries up to an even homy layer, very different 
from gum in appearance. We have coated paper with this 
substance as follows: — A solution of the liquor of perchloride 
pf iron of the British Pharmacopceia was taken, and to it 



HALES' SELE-FEEDINa DEILL. 

than that which has not been so treated. The paper is 
distinctly sensitive to light, as most other iron prepared 
papers are. If washed in water containing a small quantity 
of ammonia, the brown tint of the paper is increased, and the 
gum is somewhat less easily dissolved out by water,, though, 
by treatment with a little vcty dilute acid, the gum and much 
of the iron can be dissolved out. 

The gummic acid above referred to can be prepared by 
precipitating a solution of gum arable with acetate of lead, 
washing the precipitate, and then suspending it in water 
through which a current of sulphuretted hydrogen is passed 
Sulphide of lead la formed and gummic acid set free. The 
latter can then be obtained on evaporating the solution. — 
British Journal of Photography, 

Iron as made and nsed br tbe Romans In Great 
Rrttaln, 

Mr. W. J. Graver, C. E. states that the Homans, although 
they had mineral coal at nearly all their stations, and it was 
not unfrequently met with in their villas in Britain, yet only 
used charcoal in smelting. In the Roman villa in Britain, 
vast quantities of iron were used ; much more than in an Eog- 
lish modern house of similar dimensions. The numb» r and 
variety of iron keys were truly surprising, and gave an in- 
sight into the elaborate domestic economy and iiousekeeping 
arts of our early conquerors here. Articles of furniture, 
though long perished, wereindicated by their locks and keys, 
and must have been a goodly array. There were also found 
door ki-ys and locks, bolts and hinges, and what was more 
curious, lifting latch keys, such as are now used in London 
houses. Then there were padlocks and cylindrical locks, 
and keys attached to rings to wear on the finger, though 
these were generally of bronze. Fire dogs of handsome make 
in iron had been found, showing that fire places had been 
partially in use in some of the apartments. la addition to 
the articles already named were found numerous hunting 
weapons, knives, scissors, and nails of all variety of sizes, 
not only for building purposes, but for the soles of sandals. 

At Chidworth Villa, two large maases or blooms of iron 
were found, evidently brought to the villa to be worked up, 
and this was perhaps the explanation of tbe quantity of iron 
work '' enerally found. A resident smith was always em- 
ployed, and when the repairs of locks, keys and farming im- 
plements did not keep him going, he no doubt employed his 
tiaae in working out some of the little ingenious iron devices 
in rings and k- ys. The chief locations of the iron industry 
in Boman Britain were in Sussex in the vast forests, (Ande- 
rida, as the locality was then called,) and in the Forest of 
Dean. Pits from which the ore had been extracted were 
found in Sussex, together with great heaps of cinders, accom- 
panied with Boman pottery and coins, but it was on the 
banks of the Wye that the most workings existed. Indeed, 
that district must have been the primeval " Black Country," 
— the dark rich center of smoke, noise and industry. For 
many miles together the ground was formed of a continuous 
bed of iron cinder; about Monmouth and Bo- s must have 
been the Dudley and Birmingham of B^man Brit*in. The 
cinders contained — some of them — from 30 lo 40 per cent 
of metal, and throughout the last 300 years numerous blast 
furnaces in the Forest of Dean had been supplied solely 

with Roman scoriee. 
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Keeping Fish Fbesh with 8caiR — A method adopted 
in Portugal for preserving fish consists, in removing the vis- 
cera and sprinkling sugar over the interior, keaping the 
6sh in a horizontal position, so tbat the eugar ma3 penetrate 
as much as possible. It is said that fish prepared in this 
way can be kept completely fresh for a longtime, the flavor 
being as perfect as if recently caught. One tablespoonful 
of sugar is sufficient for a flve pound fish. 



Pacts abont Friction. 

In a new edition of his " Principles of Mechanism,'* Professor 
Willis says : The friction of materials in contact with un- 
guents interposed is given as one twelfth of the pressure, and 
the limiting angi e of resistance, 5 degrees ; of metals on metals, 
one sixth of the pressure, with an angle of 10 degrees; of 
wood on wood, onethird uf tbe pressure, with an angle of 18 
degrees; and of bricks and stones, two thirds of the pressure, 
with an angle of 38 degrees. 

The magnitude of the friction between a pair of plane sur- 
faces, the one fixed and the other movable, ia governed by 
three principal laws, which have been confirmed by innumer- 
able experiments. The first law is that the magnitude of the 
frictional resistance between a given pair of surfaces of any 
materials is proportional to the pressure that keeps them in 
contact. The second law U that the frictional res'stanee is 
unaffected by the area of contact, which may be shown by 
placing the upper block first flatwise, and then on edge, when 
the frictisn will be found to be the same in 
both positions. The third law is that the 
frictional resistance of solids is wholly unaf- 
fected by the relative velocity of the rubbing 
surfaces. It is worthy of remark here that 
the laws of friction of solids and fluids are ea- 
eentially different with regard to velocity, for 
while the friction of solids is independent of 
it, that of fluids increases as the square of the 
velocity. 

It is curious to observe that, taking the 
mean value of friction at one third of the 
pressure which generates it, if we take a oyl_ 
inder of any diameter, as the barrel of a com 
mon windlass, and fix it, and throw a rope- 
over it, any weight tied to one end will sup- 
port a weight about three times as great at 
the other end. If the rope be taken once 
round the barrel, and the two ends hang free- 
ly down, the small weiijht will support one twenty-seven 
times as great at the othtr end, Thup, with half a coil, as 
in the first case supposed, the rope will support at one end 
three times as much as at the other ; with one complete coil, 
nine times as much; with a coil and a hal', twenty. seven 
times; with two coils, eighty one; with two and a half coils, 
343; with three coil--, 739; with three and a hilf coiIs,3,l87; 
and with four coils, 6,561 times the weight suspended 
at the other end. In drawing water from a well where 
fhe depth is not great, or winding up earth from sewer 
excavations, this property of coil friction is sometimes 
employed by taking three or four coils of the rope round 
the windlass barrel. The empty bucket or skip takes the 
place of the small weight, and the full one that of the 
greater weight, the coils grasping the cylindrical surface 
eo firmly as ta sustain the load. But although the friction 
of these coils is sufficient to sustain the load, there is a prac- 
tical diffljulty in the method, from want of clearance room, 
where the buckets or skips pass each other up and down. 



Tbe Japanese Bird Kite. 

The frame is made of thin bamboo, as in the sketch, and 
is covered with colored paper. The wings, which are some- 
what concave, and fall back a little, are dark maroon, and 




the body and tail represent a Japanese lady. Small white 
twine is used. By various devices, the hovering and soaring 
of a hawk can be admirably imitated. Length of middle 
cane 30 inches, spread of wings 36 inches ; a b, points where 
the " belly band " must be attached. Dotted lines show the 
paper. 

Orris Root. 

The following is an abstract of a paper read before the 
British Pharmaceutical Conference, at Brighton, by Henry 
Groves, of Florence : 

A small district round the city of Florence seems to be at 
present the chief, if not the only, source of orris root. Tbe 
plants yielding it are Iris fiorentina, I germanica, I. paUida, 
and tbe scraped rhizome is the portion of the plant which 
occurs in the market as orris root. Large quantities of these 
roots are used by perfumers, for the purpose of blending 
with other essences, and it is also largely used for tooth 
powders, and for the composition of what is commonly known 
as violet powder. A discussion arose as to whether orris root 
contains any essential oil. Mr. Haselden stated that he had 
frequently endeavored to obtain this oil by distillaiion, but 
had failed to do so. Mr. ITmney, London, stated that he 
had. distilled many tuns of the root, snd bad obtained the 
essential oil in the form of a fatty substance, similar to 
cacao butter. This substance was yielded in Tory small 
quantity, and was even more costly than otto of roses ; it 
possesses all the fine aroma of the original root. 
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BECIFES ADD EZFEBIUEHIS, 
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The following recipes and experiments have not been 
practically tested by the ediior of the Scientific American, 
bat are published for the benefit of readers who may desire 
to try them. Toe eoitor would be glad to be informed of the 
results of such trials. 

Washihg Compound.— The use of soda for washing linen 
ie very injurious to the tissue, and imparts to it a yellow 
color. In Germany and Belgium, the following mixture is 
now extensively and beneficially used : 3 lbs. of soap are dis- 
Bolved in about 5 gallons water as hot as the hand can bear 
it; then next is added to this fluid, three large eized table- 
Bpoonfuls of liquid ammonia and one spoonful of best oil of 
turpentine. Thera fluids are incorporated rapidly by means 
of beating tbem together with a small birch broom. The linen 
is then soaked in this liquid for three hours, care beingf 
taken to cover the washing tubby a closely fitting wooden 
cover. By this means the linen is thoroughly cleaned, saving 
much rubbing, time and fuel. Ammonia does afTect the linen 
or woolen goods, and is largely used as a washing liquor in 
the North of England. 

Gold Powdek. — Gold powder for gilding may be prepared 
by putting into an earthen mortar some gold leaf, with a lit- 
tle honey or thick gum water, and grinding the mixture till 
the gold is reduced to extremely minute particles. Wnen 
this is done, a little warm water will wash out the honey or 
gum, leaving the gold behind in a pulverulent state. An- 
other way is to dissolve pure gold, or the leaf, in nitro-mu- 
liatic acid, and then to precipitate it by a piece of copper, or 
by a solution of sulphate of iron. The precipitate (if by 
copper) mast be digested in distilled vinegar, and then washed 
(by pouring water over it repeatedly) and dried. This pre- 
cipitate will be in theform of a very fine powder. It works 
better and is more easily burnished than gold leaf ground in 
ioney as above. 

Cement poh Mabble and Alabaster. — According to 
Bansome, the following mixture affords an admirable cement 
for marble and alabaster : Stir up to a thick paste, by means of 
a solution of s hcate of soda (watfr glass), 12 parts Portland 
cement, 6 parts prepared chalk, 6 parts fine sand, 1 part of 
Infusorial earth. An irregular piece of coarse grained marble 
was broken off by means of a hammer, and the surface coated 
by a brush with the above paste, and the fragment inserted 
in Its place. After 24 hours it was found to be firmly set, and 
it was difficult to recognize the place of fracture. It is not 
necessary to apply heat. 

Febnch Putty. — Seven pounds linseed oil and four pounds 
brown umber are boiled for two hours, and 83 grammes wax 
stirred io. After removal from the fire, 5^ lbs fine chalk and 
11 lbs. white lead are added and thoroughly incorporated. 
This putty is said to be very hard and permanent. 

Ink rOH Zinc Labels, — A correspondent of the Conrtry- 
Qentleman recommends the following as an ink for zinc only, 
that will endure for years, cuts slightly into the metal, has a 
black color, and is as legible after a dozen years as when 
newly written : " Take one part verd gtis, one part sal 
ammoniac, half part lampblack, and ten parts of water ; mix 
well, and keep in a battle wi'h glass stopper ; shake the ink 
before using it. It will keep any length of time. Write it 
on the label with a steel pen not too Sne-pointed. It dries in 
the course of a minute or two." 



nie Editors are not reaponailile for tin opinions expressed by their Corre- 
apondenta. 



Tbe KaiiKera of Car ConpIliiK- 

To the Editor of the Scientific American : 

Your issues of Sept. 2Ut and Oct. 5th contain articles on 
the above very important subject. I have myself been one 
of that class of railroad employees, bo much worked and so 
little paid, having filled the positions of switchman, brake- 
man on both freight and passenger trains, fireman, and con- 
ductor during a period of eight years or longer. I affirm that 
every thinking man who knows anything at all of railroading 
practically will agree with me in saying that the man who 
fills the position of switchman or car coupler, freight brake- 
man or conductor carries his life in his hand. To talk of " get- 
ting on the platform to couple" is like describing an object as 
about the size of a piece of chalk ; one conveys as much in- 
formation on the subject as the other,being equally indefinite. 
Everybody knows that not one freight car in ten thousand 
has a platform, and there is so little coupling and switching 
of passenger cars as to render an automatic or self coupler 
almost unnecessary. There are perhaps ninety-nine couplings 
to be made with freight cars where there is one with coaches. 
And the danger of coupling is, in the estimate of many, not 
as great as the danger of uncoupling, especially when makmg 
a "running switch", as it is often necessary for a man to 
climb down between cars with no ladders on either end. Take 
a situation like this, for instance : The brakes are on opposite 
ends of the cars, and there are no ladders on the end of either 
car ; so a man, while pulling the pin, is obliged to stand on 
the dead wood without anything to hold to, and after pulling 
the pin, has hard work to get back to the deck of the car. 
Suppose, as has been the case, the engineer pulls out, or the 
motion of the train causes the cars to separate prematurely ; 
what is to keep the man from falling on the track and being 
run over ? Or say that a coupling is to be made between a 
box snd a flit car, the flat one having lumber or railroad iron 
projecting ; it is then necessary to stoop the head, or, as has 
been the case many t'mes, have it crushed. If a man gets on 
the inside of a sharp curve with ladders of both cars on the 
ends and same side on which he stands, and there be a num- 
ber of cars both next to the engine and in rear of him, so it 
becomes a difficult matter for the engineer to hold the cars, 
should the springs on the drawheads be a little weak, ten to 
one that he will get a squeeze, or worse. Now these are no 
imaginary situations, but a few of a great many in which 
your correspondent has himself been placed, so that he can 
sympathize with thope who are compelled to daily risk their 
lives or, in the language of a great many officera who control 
the situations, " quit". There have been automatic couplings 
invented which would fill the bill as to cheapness and utility, 
and that would not necessitate the removal of all the draw 
heads on a road at the eame time ; and besidesthey have been 
practically tested by daily use on the road. Such a one I 
have seen, and know that the only reason why it has not been 
put into general use can be found in the sentiment, which 
many railroad presidents, superintendents and directors en- 
tertain, that poor men at $40 per month are cheaper than 
patent couplings. This will no doubt be their opinion on this 
subject until legislation shall compel the adoption of life- 
saving apparatus for the coupling of all railway cars. 
Cincinnati, Ohio. D. M. S. 



DEATH OF HB. W. H. SEWABD. 



William Henry Seward, whose public and political career 
has extended over the last fifty years, and who has served 
his country in many capacities, having been a Senator for 
many years and twice appointed Secretary of State, is no 
inore. Hie high character gained him the respect of all 
classes of politicians: and the vigorous courage which dis- 
tinguished him through life remained with him to the last. 
So recently as 1871. when in his 70th year, he made a tour 
round the world, although he had hardly, when he started, 
recovered from the attempt on his life by the assassin Payne, 
in 1865. Mr. Seward died at his home in Auburn, N. Y., in 
the 73d year of his age, on Oct. 10th. 

Ink Plant. — Botanists are endeavoring to introduce and 
acclimate in Europe a plant of New Granada, which will be 
a valuable acquisition to manufactories of ink. The juice or 
sap which it yields, and to which Is given the name of 
chanhi, is at first of a reddish tint, but in a few hours be- 
comes intensely black. It may be used without any prepara- 
tion. The ehanhi corrodes steel pens less than ordinary ink, 
and better resists the action of time and chemical agents. It 
is said that, during the Spanish domination, all public docu- 
ments were required to be written with this ink ; written 
otherwise, they were liable to damage by sea water. 

Advance in ihe Pbiceof Window Glass.— The princl 
pal makers of the above material in the midland districts 
(England) have issued circulars stating that it is necessary, 
In consequence of the increase in the cost of- fuel and other 
materials, to advance the price of window glass. They state 
that for the present the net price for " fotirthb" crown will 
be -iSsj perorates and the quotation for *■ thirds" 15 ounce 
sheet, gla^g aualitf , is 4id. per iaot, leea 33 pet c&nt dis- 
cOtui(^ 



AaKUst nieteorlo SIiowera."Do Tber Come tioja 
the Sunt 

To the Editor of 'the Scientific American: 

A considcirable number of meteors were seen here on the. 
eveningsof the 11th, 12ch, and ISch of last August, but unfor^ 
tunately the evening of the 14th was so cloudy that we saw 
none, though most probably many fell. Several friends and, 
I made a point of watching them from the evening of the 
8ch to that of the 15(h. We saw none on the evening of the 
15th. 

Four years ago (August, 1868), I saw them also fall during 
several nights in succession. Then they seemed to move in 
every direction ; but this year all we saw moved northward- 
ly, or nearly so. 

Some scientists have supposed that the earth passes through 
what they call a " meteoric belt " on the 14th of August, and 
others have imagined that it passes through the wake of 
some comet ; but how those men can account for the velocity 
of the sun and the regularity of the August meteors is 
rather puzzling to me. I believe the August meteord come . 
from the sun. Let me explain my notion : 

Suppose the sun to throw out meteors to a distance from 
him of say 100,000,000 miles ; the earth, in the return half of 
her orbit, will, as it were, meet the sun and pass through 
the meteorites when about half way. Thus, the earth will 
be crossing the sun's wake about the 14th of November; 
she will be up to, and, as it were, on the right side of the 
sun about the 12th of February, and she will be direct before 
the sun before the middle of May ; and on the left side of 
the sun about the 12th or 14th of August. 

The August meteors are as regular as a^e the November 
ones, and to no other source can we consistently ascribe their 
origin but the sun. Admit that, and we can account for all 
the meteors which fall throughout the year, regular as well 
as irregular, in all lands, and at all seasons. Contend tha.t 
they fall from a meteoric belt, or from the wake of a comet, 
and we have either to suppose the sun standing still in space, 
or that the meteoric belt, or the comet's wake, is moving 
along with him at the same exact rate, which does not seem 
possible. 

The above theory is at least plausible, and the probability 
is that it is nearer the truth than either of the others. 

Gloucester, N. J. John Heppukn. ■ 



A. Cnrlona Ice Picture. 

To the Editor of the Scientific American : 

Inclosed please find photograph of a cake of ice delivered 
in the ordinary course of trade to one of our citizens. It was 
cut, with other ice, in the Wabash and Erie Canal in this 
place. You will notice that there is a well delineated out- 
line of a cake basket, which resembles frosted silver -. some 




lizxisctts TBxm MosBEB ASD LKiEE5B.<->Ia Sussla^ aleoliol 
and brandy ia sow largely manafacitared txcm mosewB ; tlie 
^aali^ ie suid to "tioBteet/^aagly gMd.aad matgr^tnTeties 
are nuikiBV pnlts « IM pe!r oeut Vy HbSk achrel mialebey. 



likened ic to a fountain sending up a sbower of diamoLds. 
The photograph gives but little idea of the beauty of the 
real thing, only an outline of the form. No foreign body 
was present in the ice, and the query is, what produced this 
particular figure} Yon or some of your contribatorB will 
probablj^ be at^ to enlighten as trough your paper. 

Delj&ijlaa. 

Aiiose -QiB isdusf riea of Waterloo, y. Y.i apnr jujpg into 
impoiti|uioe,iBtljat of ntaniifoctuiini^ y^Wt caik'eiB, £io,O0O,Odl} 
<k "w^aiSk Vere mate last year. 



Tbe August Meteors. 

To the Editor of the Scientific American : 

I was at Kuoxville, Tenn., on August 10, and between ten 
and eleven o'clock, P. M., I think there were more meteors 
fell than I have seen in the previous 35 years ; I think many' 
persons will corroborate this, and I have heard a number 
speak of seeing a few more on the 11th, and also some on the 
12ih. 

About a week previously, there was a fine display of the 
aurora borealis, visible at Enoxville. It was of a red color. 
It is unusual to see this phenomenon so far south, and it was 
pronounced at once to be a sign of coming war and blood- 
shed. It pained me to see the apprehension which the peo- 
ple in that pa't of the country felt. 

I have lived in this State over 80 years, and I have often 
seen auroral displays of a red color, but never so fine a one 
at midsummer as the one at Enoxville. 

Detroit, Mich. James E. Bankin. 

Propelling Canal Boats. 

To the Editor of the Scientific American: 

In your issue of October 5, 1872, an individual, signing 
himself " Voyageur," gave an idea in regard to propelling 
canal boats which proved not, as he supposed, origiiial. The 
side swells, instead of amounting to very little or nothing as 
he would have us suppose, are the most difficult obstacle 
that the inventor has to overcome. We know that a propel- 
ling screw would not create waves as large as those produced 
by the boat plowing or displacing the water in front; and if 
an inventor can succeed in destroying the latter, the waves 
from the propelling wheel or screw can be levelled by the 
same device. It should be borne in mind by every inventor 
that what is wanted is something to keep the waves from 
reaching the banks, and not, as a great many suppose, Bome- 
thing to propel the boat. 

My idea for destroying swells is to have false sides, running 
from the bow or stem (not curved with it, but straight) to 
about five feet past the stem and two feet or more from the 
side of the boat. Let them extend three feet under water, 
and the same above. At the stern, where they project, have 
a coarse cloth fastened from one to the other, dragging in 
the water between them. The false sides would carry the 
waves from the front and paddle wheels (if they should be 
used instead of a screw) to the gtern, where they would be 
swept doirn by the cloth. J. A, D. 

Franklin, Pa. 

Small Fast Side Wbeel Steamers, 

To t/ie Editor of the Scientific American : 

I am building a miniature side wheel steamboat, calculated 
to draw 6 inches of water, and to run at the rate of 8 miles 
per hour across current with engines open. He; length is 
85 feet, width 6 feet, with the bottom flat, and she is bilged 
from water line up ; her side wheels are 5 feet In diameter. 
Her engines have 2 cylinders, each 3J inches in diam'eter with 
5 incheu stroke, linked in loeomcrtive style, and placed at an 
angle of 30°. Tbe cylinders am neay the bottom of the boat, 
and -the crank shaft is geared to the ^beel shafts making 300 
revolutions to the wheels' 100. I think that, for small side 
wheel steamers leqiirtsg fast steady lUnstng, geailB|f the 
engines dlred; to the wheel shaft, as above etatedjis fas 
enpetiifir Ho the beam eofgoid ^tstetted to Vy yo'^ ctOtisqton- 
d6nt k ■fnx javaaet oi the Stld inirE'ant. J. W! ShZ£» 

'Bxt^lnXgtVt^ 
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[For the Scientific American.] 
Deatb of mr. E. B. Horn, 

Mr. B. B. Horn deserves more than a passing notice. He 
■was one of the most ingenious mechanics and finest workmen 
■We had in this country. Aesociated with Mr. Daniel Davis, 
Charles Q. Page, and others, in their early experiments in 
electro magnetism, he has constructed probably a greater 
variety of electro-magnetic engines than any ot\tei man in 
the world. 

For several years he turned his attention to electro-mag- 
netism as a motive power, and so early as 1835-6 was exhib- 
iting an electro-magnetic engine which turned a lathe. He 
had also an electro-magnetic locomotive, with car attached, 
which, for a small pecuniary consideration, carried passeBgers 
at the various places in which the invention was exhibited. 
After many years expenditure of time and money, he finally 
abandoned the idea of ever obtaining power from electro- 
magnetism. 

He was a most remarkable workman, and could do the 
most difficult work, aud that, apparently, without totls. 
"When a young man, he constructed a perfect watch (a fair 
time keeper), the materials of which consisted solely of sheet 
tin, solder, and iron wire. His friends used to say " he could 
make anything, from a watch to a locomotive." During the 
latter part of his life, he was engaged in the repair of clocks 
and watches of the most difficult and intricate construction. 

He was modest and retiring in manners, being one of the 
cld^Bchool mechanics. In his death, we have lost a worthy 
man, one regretted by all his friends and one whose place will 
not be easy to refill. 

The greater part of his life was spent in Boston, Mass. 

T. H. 



THE VIENNA EXPOSITION BUILDINGS. 



The Engineer publishes the following details relative to 
the magnificent buildings which are now being prepared for 
the great exposition in Vienna. The chief structural materials 
to be employed are stone, brick-work, zinc, glass, and wood- 
work. The great central rotunda, in which the choicest ob- 
jects will be difplayed, springs from the ground a circular 
facade of piers, of no less than 436^ feet in diameter. 
Above this rises the immense roof, surmounted by a lantern 
t)f cast iron and glass, the diameter of which is 105 feet. 
Above the latter is a second lantern, and then a cupola, the 
extreme hlght of the finial being 300 feet. The vastness of 
these dimensions may be judged from the fact that the domes 
of St. Peter's in Rome, or St Paul's in London, or the steeple 
of Trinity Church in New York, might be easily set down 
within this enormous concave without nearly touching it any- 
where. Access will be provided to the summit, from which 
an extended view of the city and adjoining country will be 
gained. 

At three sides, the quadrangle round this central hall will 
consist of continuations of the exhibition galleries, but the 
fourth or north east side of it will be reserved for offices and 
administration rooms. There will be six grand entrances, of 
mo3t imposing architectural design, and twenty-eight smaller 
< ntrances through the long sides of the structure. The 
great central quadrangle of lateral and transverse galleries 
will be about 755 feet square externally, and the total length 
of the grand central spine, 2,985 feet. The width of the 
latter will be 83 feet and its hight 52ifeet. All the galleries 
in both directions consist of brick walls to about half the 
hight, stuccoed into a bold sort of paneling exteriorly, be- 
tween recurrent piers which rise to the hight of a frieze 
running the entire length. The space between the top level 
of the brick work and the frieze is glazed, the whole of the 
]ight being derived from the sides. 

The building set apart for machinery Is of brick, and is 
2,614 feet long and 155 feet wide. Several boiler houses are 
annexed, and water and steam are laid throughout the struc- 
ture. Connecting with two lines of rails within this build- 
ing and with nine other tracks extending the whole length 
cf the exposition, is the North of Austria railway, so that 
exhibitors will thus be enabled to bring their goods, without 
the risk of unloading, right up to the very paint of location. 
There are four grand entrances to the machine hall. Sewerage 
is provided along its entire length, and, in addition to the 
supply of water laid along at high pressure, well water may 
he obtained at any desired spot by sinking to about ten feet 
helow the surface. 

The next most important building in point of size will ba 
the picture and sculpture gallery of which the projected 
dimensions are 575 feet in length by 80 feet in width. It is 
thoroughly fireproof and is protected by every safeguard 
against dampness. The great barrack, constructed for no less 
than sixteen hundred of the Austrian sappers and miners 
with their engineer officers, is no great distance off, and the 
most careful watch, day and night, has been arranged against 
say accident happening to the treasures with which the pic- 
ture gallery will be filled. 

For decorative purposes, a new material has been found 
«nd largely applied, which is said to possess great capabilities 
and beauty as well as remarkable cheapness. It is a coarse 
cloth woven from jute, upon which the means have been 
discovered for printing in colors, gilding, etc., so as tojelieve 
the naturally fine straw color of that fiber ; and surfaces 
jvhoUy or partially covered, with this, material are. said to 
fhow as much charm in beauty, as in novelty. 



bility of Mr. Henry Bessemer's new Channel scheme. His 
plan is to place the engines, etc., in the fore and aft parts of 
the vessel, and in the center to fix a hanging saloon, oblong 
in form and of dimensions 20 feet in length, 30 feet in width, 
and 20 ftet in hight. For maintaining the level and to avoid 
any rolling motion to this saloon, Mr. Bessemer has contriv- 
ed hydraulic apparatus to which are attached a pair of deli- 
cate equilibrium valves, and by watching a spirit level a man 
can, by a slight movement of a rod resembling the handle of 
a letter- copying pres?, control the slightest oscillations of the 
saloon with the greatest ease. It is expected that passengers 
can be conveyed across the Eoglish Channel in these swing- 
ing saloons without experiencing the dreadful qualms of sea 
sickness. An engraving of a swinging saloon for vessels, 
the invention of L. D. Newell, of New York, wUl be found in 
the SciBNTtPic American of May 21, 1870. 



"Antl-Sea^IcJc ateiunBrSc 

Mr. E. J. Beed,- tha late Ubief eonstruetor of the Navy V is 
tmw-.epgaged on plans •fOtib:uilding::ferihaChanner-pa8flag;e 
tm;oBhips-of 350 fett in' length, prope'lled-hy engines of 3,000 
indicated horse power and capable of perforinrng' a distance 
of 20 miles per hour, for the purpose of testing the practica- 



LFrom tlie American Journal of Science and Arts.] 

The Nature and Duration of tlie DIscharse of a 

I<eyden Jar, 

When the primary coil of an inductorium is connected 
with a voltaic battery, the act of interrupting the connection, 
as is well known, produces a current of electricity in the 
secondary coil, which can be accumulated in a Leyden jar, 
and then discharged by a spark. Now it is possible to adjust 
either the electrical surface of the jar, or its striking dis- 
tance, so that, with a given coil, only a single spark will be 
produced each time that the battery circuit is broken ; but in 
the great majority of cases, it will happen that enough elec- 
tricity will be generated to charge and discharge the jar a 
number of Jmes. The circumstance that electricity is con- 
tinuously furnished by the coil during the fraction of a 
second, is favorable to the production of these multiple dis 
charges, has been demonstrated by Professor Bood in a num- 
ber of experiments ; from which it also appears probable that 
an in increase in the striking distance is accompanied by a 
corresponding increase in the interval between the sparks 
composing the multiple discharges, though upon the who'e 
it shortens the total duration of the act, by diminishing the 
actual number of discharges. 

Still Later IntelllEence from the Moon. 

Mr.Birt,atthelast meeting of the British Associatien, dealt 
with the observation of the spots on the floor of the crater 
Plato. It appears that changes in the appearance and lum- 
inosity of the streaks have baen detected, and these changes 
are of such a character that they cannot be referred to changes 
of illumination, but depend upon some agency copnocted with 
the moon itself, while the color of the floor was f jund to 
vary as the sun ascended the lunar heavens, being darkest 
with the greatest solar altitude. The reports indicate a strong 
probability that definite changes of an interesting character 
on the moon's surface will be discovered. 

The Aurora Australia, 

The aurora australis was visible at Melbourne, Australia, 
on the evening of April 11th. The streamers disappeared 
after about half an hour, leaving a deep red glow reaching 
an altitude of about 60°, which gradually grew fainter until 
it faded entirely away. Slight coincident magnetic disturb 
ances were noted. 

A Nenr Organic Base, 

Bouchardat has succeeded in obtaining a new organic base, 
containing oxygen, by acting upon one part of dulcite mono- 
chlorhydrin with ten parts of alcohol saturated with ammo- 
nia gas for six hours at 100°. The chlorhydrate of the new 
base is termed dulcitamine; its formula is CgHj^NOj, and it 
resembles glyceramine in many of its properties. Its discov- 
ery furnishes a new proof of the close relations between the 
triatomic alcohol, glycerin and the hexatomic alcohol, dul- 
cite. 

A Nenr Fossil Bird. 

The skeleton of a fossil bird, found during the pa.t sum 
mer in the upper cretaceous shale of Kansas, indicates an 
aquatic bird as large as a pigeon and differing widely from 
all known birds in having biconcave vertebrse. The species 
is termed iehthiornis dlspar. 

New Tertiary Reptiles, 

The localities where the following new forms of vertebrate 
life were found are nearly aU in the eocene beds of the 
Green Elver basin, first examined by the Yale party In 1870. 
We select several of the most Interesting species from the 
detailed descriptions given. The Thinosaurus paucidens be- 
longs to a genus Including a number of large carnivorous 
lizard.-". The limb bones preserved resemble those of the 
Iguanas. The remains of the species indicate an animal 
about four feet In length. The Thinosaurus grundis Is a gi- 
gantic lizard, probably not less than seven feet In length and 
three or four times the bulk ( f Iguana tubereulata. Another 
membei of the lizard family Is the Olyptosaurws prineeps. 
The CEtire b^dy of this reptile was covered with ornamented 
osseous plates, most of them united by suture. It was about 
six feet In length. 

Three other species of the genus Olyptosaurus were also 
discovered. Of another genus, Oreosaurus, which Is con- 
sidered nearly related to that above referred to, five species 
were determined A new and interesting genus of extinct 
lizards, the Iguanavus exilis has bsen predicated upon a 
number of vertebral and a few oiher Isolated specimens, 
found In the eocene of Wyoming, which belonged to ani- 
mals of- about two feet in length. The JJmnosaurvs zipjio- 
don, It has been determined:; belongs to a genus quite dis- 
tinct from the modern Croeodilus, the teeth differing widely 

from those of any known sj)ecles of the latter. 

~-^— ►^^^»^^^^^— 

PROPBSsOR'BAiLLXRGE.'whose s'tereometfical lablea«--was 
ilWstrated m this pap'er on -June 1-,-Eas been made-isin honor- 
ary member of the Soclety'for flfeneraiizatien of EduealioB'in 
France. 



iFrom tlie Boston Journal of Chemistry. ] 
A Curious Optical Experiment. 

By passing a current of sulphurous acid gas through a so- 
lution containing selenium (I used selenlate of potash), a beau, 
tlful pink precipitate Is formed, which, while suspended In 
the liquid, gives to It a light green color by transmitted light, 
but a beautiful pink by reflected light. I have never seen 
this circumstance mentioned In print, although a similar phe 
nomenon In the case of the aniline colors Is well known. If 
a strong alcoholic solution of rosanlllne Is poured upon a 
watch glass or piece of mica, and evaporated to dryness, the 
thin scale of aniline Is rose red by transmitted light, canthar- 
Idls or beetle green by reflected light. A eolutlon of Iodine 
green, very carefully evaporated at a low temperature, be- 
comes copper red by reflected light, bluish green by the 
transmitted light. If, In preparing the Iodine green, too high 
a temperature is employed, the green is converted into a pur- 
ple.—.©. J. HaUoek. 

Preservation of tl^oed by Kyanizlng:. 

We were much interested In examining, at the late New 
England fair, held at Lowell, some specimens of wood exhibi- 
ted by the proprietors of locks and canals on the Merrlmac 
river. There were twelve different kinds of wood from the 
valley of the Merrlmac, representing the following varieties : 

I. Old growth White Pine ; 2. Sapling White Pine; 3. North- 
ern Hard Pine ; 4. Spruce ; 5. Hemlock ; 6. Beech ; 7. Black 
Birch ; 8. Yellow Birch ; 9. Bock Maple ; 10. White Maple ; 

II. Brown Ash; 12. Poplar. They were sawn out in the 
summer of 1872, at the mill of Messrs. Norcross & Saunders, 
In Lowell. 

Each stick was originally about eighteen feet long and nine 
inches square. Each was subsequently cut in two ; one half 
was kyanizeJ, and the other half returned In Its natural con- 
dition. In April, 1863, the whole were set out together as 
posts, about one half their length In the ground. In dry gravel- 
ly soil, fully exposed to sun and weather; and they so re- 
mained until taken up, August 28th last, to be exhibited. 

On examination of the specimens. It appeared that the ky- 
anized halves showed scarcely any signs of decay, while those 
not kyanlzed were all more or less decayed, four of them, 
namely, rock maple, poplar, hemlock, and old growth white 
pine, so much so, that at the level of the top of the ground 
they had come apart. The spruce. Northern hard pine, and 
sapling pine were also considerably decayed, but held to- 
gether. The beech, black birch, yellow birch, white maple, 
and brown were all somewhat decayed, but less than the 
others. 

Kyanlzlng consists in soaking the wood In a dilute solution 
of ccrroslve sublimate. The process takes Its namefrom the 
Inventor, John H. Kyan, a native of Dublin, who died in 1850. 
It has long been considered the most efficacious method of 
preserving the timber of ships from dry rot. 

Adulterated Cream of Tartar. 

We have recently had brought to us two or three speci- 
mens of cream of tartar that were sold as perfectly pure. On 
examination, these were found to contain upwards o' 25 per 
cent of gypsum. This Impurity is easily detected, as pure 
cream of tartar is soluble In hot water, while gypsum Is near- 
ly Insoluble. Therefore, If half a teaspoonful of the suspec- 
ted article Is put Into a tumbler, and hot water poured over 
It, It win leave a wlilte sediment If It contal .s gypsum, but 
win be totally dissolved if pure. It Is well to observe In this 
connection that very little saleratus Is now sold, the article 
commonly known by that name being supercarbonate of soda 
or " baking soda," as It Is often called. We were amused, the 
other day, at hearing an order given la a grocery store for 
" one pound of baking soda and half a pound of ealeratus." 
The baking soda was taken from a box containing It In bulk 
and the "saleratus" was supplied from some brand, that 
came done up, In paper. Both were really the same article, 
and sold at the same price. True saleratus Is a sesqulcarbon- 
ate of potash, and Is more expensive than the soda salt. 



NEW LINE OF ATLANTIC STE&MEKS. 



The Glamorgan Is the pioneer vessel of a new line of 
steamers about to be established between Cardiff, Wal s and 
New York, by the South Wales Atlantic Steamship Company. 
The Marquis of Bute, a peer noted for his enormous wealth, 
has Interested himself greatly In the enterprise, and has 
granted it very extensive concessions, among which are the 
remission of all dock dues In the Cardiff docks for the spaco 
of one year, and the free coaling of the steamer for a similar 
period at the collieries owned by him. The QUmorgin Is a 
big rigged screw steamer, and Is fitted with all the Improved 
marine appliances. Telegraphic arangements permit of in - 
stant communication between the captain aad the helms- 
man, and a patent apparatus furnishes gas for the illumi- 
nation of the vessel, at the rate of several thousand feet 
daily. The interior appointments of the ship contain every 
comfort and luxury, and provide accommodations for 700 pas- 
sengers. Her tunnage Is 2,500 tuns registered, with engines 
of 1,800 actual horse power. 



The discovery of coal beneath the Permian foundation In 
the neighborhood of Birmingham Is likely to be followed -by 
a similar discovery In the western portion of Lancashire. Mr. 
Edward Young, of Doughtybrldge, who has surveyed and 
explored the district; is of opinion that there is a coal field of 
between 400 and 500 ' square miles, commencing -near South- 
port, and extending to Lxvf rpool one on the side and-Lancaa- 
ter on the trthcr: 

i DEsrKftYiN&.X'A-Tffiliil'lU.AKS.^ According to Sebdiidt, a 
i*riiedy -fi^aiast Ctfter^iUars consists of 1 part'Of sulphlde.'bf 
potassium aM^SOOpartsttf water, Syflng'e'the ttee or pliant 
with the above. 
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A Sensitive Water Fall. 



BT PB0FBS80B BDWIW I. HOTTSTOK. 



The recent developments of acoustics have been rich In 
their revelation of the wide spread inflaenoe eserted by sound 
waves in shaping and molding matter, when in a condition to 
easily allow the movement of its particles. The eye as well 
as the ear can now be appealed to to detect the presence of 
these invisible waves. At their touch light sand strewn over 
these membranes is heaped up in miniature hills, with even 
greater precision and regularity than by grosser waves by the 
sea shore, the number and order of the hills, together with 
the relative size of their interlaying valleys, not only witness- 
ing the work of the sound waves, but also indicating their 
exact nature and number. Water jets, gas jets, smoke jets 
and flames of most all gases are also under favorable circum 
stances likewise affected, changing their shape, size, direction 
and general appearance, in the most curious manner. So del- 
icate, indeed, are some of these methods that waves, too fee- 
ble to allow of translation by the ear into sound, are instantly 
appreciated by the eye as motion. 

There are many different ways in which sound waves can 
thus reveal their presence to the eye; we have sensitive 
waves both covered and naked, smoky and clear, silent and 
noisy; we have sensitive jets of gas, water and smoke, and 
many other instances of this kind of sensitiveness that will 
recur to the student of acoustics. I propose to add another, 
of quite a novel character, to the already lengthene 1 list. 

While spending a summer's vacation in Pike County, Penn- 
sylvania, I had the good fortune to discover the sensitiveness 
of water to sound waves on a large scale. Among the many 
beautiful waterfalls in this portion of our State, I visited one 
in. which a scanty supply of water was dripping from the 
moss covered walls of a precipice. Each stream poured from 
the end of a pendant of moss, formed generally ol one or two 
tiny leaflets. The air was unusually still, and the streams 
preserved for some distance a vein remarkably free from ven- 
tral segments. Struck with this circumstance, it occurred to 
me to try the sensitiveness of these streams to the notes of 
the voice, and after several attempts I found a tone, a shrill 
falsetto, to which they would respond. On sounding this 
note, the grouping of the drops and the position of the ven- 
tral segments were instantly changed. As the streams were 
of different diameters, they were not all sensitive to the same 
note; but at one portion of the fal's, from which about one 
hundred of these thin, delicate streams were dripping, a very 
large n amber of them responded. A friend who was with 
me, a gentleman of nice powers of observation, noticed the 
dame phenomena. 

I was unable to determine the exact conditions of success, 
but am satisfied that they are not easily obtained, as at sev- 
eral other falls, where the streams appeared nearly of the 
same character, none were found that would respond to the 
voice, although a variety of different tones was tried. At 
other falls, however, a number of streams were found that 
were almost equal to the first in sensitiveness. 
i' A heavy rain, which flooded the streams, prevented me 
from extending the observation. The publication of the facts 
will eSable others to try the experiments for themselves. 
. The change in the grouping of the drops and the position 
of the ventral segments is, no doubt, to be ascribed to a vibra- 
tion communicated by the sound waves to the delicate fila- 
ments of moss from which the water flows. These act some- 
what in the manner of reeds, and simulate the orifice of the 
ordinary sensitive jet, by whose vibration the appearance of 
the issuing stream is altered. 

The falls at which the observation was first made are situ- 
ated on Adam's Brook, near Dingman's Ferry, about two and 
a half miles up stream from the stage soad leading to Milford. 
^^ Journal of the Franklin Institute. 



Economical Portable Enelnes. 

A novel form of portable engine, built by Messrs. Davey 
Paxman & Co., has recently been tested atCardiff, Wales,and, 
it is stated by the Engineer, performed admirable duty and 
was highly commended by the judges. The boiler is of the 
usual portable engine type, but improved by the addition of 
ten tubes, which serve to augment the fire box surface, break 
up and mix the gases on their way to the flues, and also pro- 
mote circulation in the fire box and over its roof. The regu- 
lar evaporation may be taken as over 10 pounds of water per 
pound of coal, as, on the occasion of the trial, the engine (8 
horse power) evaporated 1,675 pounds of water with 168 
pounds of coal. 

There is a peculiarity about the valve gear which is worthy 
of notice. The ordinary slide valve, worked by an eccentric, 
is employed, but in the lid of the chest, slots are made on 
which works a grid valve with corresponding apertures. This 
valve has a throw of not more than one fourth of an inch, 
and is actuated by a crank on a long rod. The end of the lat- 
ter is a bowl of hardened steel which takes against two cams 
on a sleeve on the crank shaft. A powerful coiled spring 
near the end of the rod pushes it forward and shuts the valve ; 
and the sleeve on which the cams are fixed is traversed back 
and forward on the crank shaft by the action of the governor. 
When the latter is open, the narrow ends of the cam plates 
take the end of the rod, keeping the valve open for one tenth of 
the stroke ; when the balls fall down, the sleeve traverses on 
the shaft and the bowlruns to the wide end and the valve re- 
mains open for about one half stroke. The grade of expan- 
sion Is thus regulated with great precision by the governor. 
The gear makes no noise when at work, excepting a slight 
clicking sound ; and, it Is of great durability, aB,aiter a months 
running, it showed no signs of wear, although the cam plates 
were only of wrought iron hardened with pmssiate of potash. 



Xbe 17tlIlzatlon of Tide Poiirer. 

This question has been discussed lately in several q'xarters, 
and amongst others, Mr. Bramwell, in his address delivered 
as President of Section G of the British Association during 
the meeting of that body at Brighton, has directed special at- 
tention to it. 

The plan which he suggests, says Migineering, is that ad- 
vantage should be taken of the natural configuration of the 
coast in certain places to form storage reservoirs, from which 
the water might be discharged at low tide, and made to work 
turbines, which should In their turn drive pumps employed 
in pumping water into hydraulic accumulators. From these 
accumulators the water, under a high pressure, is to be dis- 
tributed to the places where it is wanted to drive machinery. 

At first eight this appears to be a very plausible idea ; but 
a more cEiref ul examination of the features of the case shows 
that although plausible, it is by no means promising, except 
under certain unusually favorable conditions. To explain 
this It will be as well, in the first place, to show the cost of 
the power producer with which the tide motors will have to 
compete. 

We do not hesitate to say that at the present time no mill 
engine of any size should be consuming more than 2i lbs. of 
coal per horse power per hour. We are quite aware that 
there are thousands of stationary engines which are consum- 
ing more than double this; but this fact does not affect the 
question, as tide motors. If they are to be successful, must be 
able to compete with engines of an economical type. Again, 
allowing for holidays and other stoppages, an ordinary mill 
engine has to run about 2,800 hours per annum, and, taking 
the consumption at 2^ lbs. per horse power per hour, this 
gives the annual consumption per horse power as 2,800X2'5 
= 7,000 lbs., or allowing for lighting up, etc., say 3i tuns. The 
present price of coal is abnormal, and does not, therefore, 
form a basis for such calculations as those to which we are 
now di recting attention ; and taking into consideration the 
fact that tide-motors, if successful, would themselves tend to 
produce a reduction in the price of coal, we think we shall be 
treating them liberally if we estimate the average cost of the 
coal with which they would have to compete at 16s. per ton. 
Taking it at this price, we should have the average cost of 
fuel per horse po wer for a really good engine— 3^X16— 56 
ehillings, or £2 16s. per annum ; or for a thousand indicated 
horse power, an annual cost for fuel of £3,800. Besides saving 
fuel, the tide motor would also render unnecessary the boilers 
at present employed, and there is, therefore, to ba placed to 
its credit the cost of maintenance of these boilers, the interest 
of the capital sunk in them, and the stokers' wages. For the 
thousand indicated horse power which we are taking as our 
example, these items would probably amount in the asrgregate 
to about £800, thus giving, say, £2,800 -t- 800— £3,600, as 
about the annual sum which a mill owner would be justified 
in paying for a supply of water capable of developing 1,000 
horse power during ordinary working hours. The cost of en- 
gine superintendence, oiling, etc , and miscellaneous charges, 
would probably be about the same, whether steam or hydrau- 
lic engines were used, and these matters, therefore, need not 
be considered here. 

Let us now examine the other side of the question. The 
annual charges, to which an establishment for utilizing the 
power of the tides would be subject, would be the interest on 
the money expended on the works and machinery, the cost of 
maintenance, and the expense of superintendence, collection 
of rates, wages of sluicemen, etc. In the aggregate these 
charges could scarcely be estimated as amounting to less than 
15 per cent on the capital expended, and in the case of an es- 
tablishment supplying power In moderate amounts over an 
extended district. It would probably be even more than this. 
Taking, however, the annual charges as amounting to 15 per 
cent on the capital, and taking, also, the yearly rent which 
might probably be paid for a supply of water capable of de- 
veloping 1,000 horse power as £3,600, we find that the capi- 
tal which it would be justifiable to expend on tidal works ca 
pable of supplying that amount of power would be £24,000, 
a sum which, we venture to say, woald in but exceedingly 
few instances suffice for their execution. 

It must be remembered that the expenditure of say £34,000 
for each 1,000 horse power which the tidal works would be 
capable of supplying to factories would have to include not 
merely the construction of the storage reservoirs with its 
sluices, etc , but also the cost of the turbines, pumps, hydrau- 
lic accumulations, and last — but by no means least — that of 
the pipes by which the water under pressure would be con- 
veyed to the works where it could be utilized ; and hence, as 
we have said, we believe that there are very few situations 
where the requisite works and plant could be provided for 
the sum which it would be justifiable to expend. 



Snrface Friction In Water. 

The results of several experiments made by Professor W. 
Froude may be approximately stated in brief, as follows : — 

1. As regards the relation of resistance to speed. With the 
surface coated with shellac varnish. Hay's composition. 
Peacock's composition, or tallow, the resistance varied very 
nearly as the power 1-83 of the speed ; with the surface coat- 
ed with tinfoil, very nearly as the power 2 05 of the speed ; 
but the experiments with the tinfoil are not yet complete. 

^. As regards the relation of resistance to quality of surface 
With the surface coated with shellac varnish, Hay's compo- 
sition, Peacock's composition, or tallow, the resistance differ- 
ed extremely little, such variations as occurred scarcely ex- 
ceeding one per cent, and being probably not greater than 
belonged to the snail differences of smoothness in the laying 
on the composition. 

With the surface coated with glue, and thus simulating 
the sliininess of a living fish, three successive experiments 



were tiied at the same speed, so as to test the effect of the 
gradual growth of the slimy character. The first experiment 
showed an increase in resistance of two per cent, the last of 
four per cent, as compared with the shellac surface which 
the glue resembled before immersion, a proof that the attempt- 
ed imitation of the fish's snrface was not advantageous. 

Comparing a tinfoiled surface with one coated with shel- 
lac, when the length is one foot, the resistance of the former 
is on the average only two thirds that of the latter ; making 
the comparison with planes of 1 6 in length, the ratio is three 
fourths; and with planes of 16 feet, more than nine tenths, 
Instead of two thirds ; indeed, the total difference becomes 
progressively less as the planes compared are longer. At 
higher speeds also the difference tends to become less, in cidu- 
sequence of the higher power of the speed t» which It is pro- 
portioned with the tinfoiled surface. 

3. As regards the relation of resistance to length of surface. 
There plainly is a very considerable diminution of average 
resistance per square foot as the length of surface is increased, 
and thia probably from the cause already indicated, though 
the rate of diminution becomes gradually less as the surface 
becomes longer; there is, in fact, as great a diminution be- 
tween three feet and four feet of length as between 30 and 60. 



manufacture of Carbonate of Potaob. 

In France, carbonate of potash is manufactured from the 
residues of molasses after fermentation. After taking out 
the sugar, or as much as possible, and fermenting the un- 
crystallized sugar, the residuum from the fermentation 
(joinasse) is evaporated and calcined, and the different salts 
separated in a very complicated manner. The principal pro- 
duct of this manufacture in the end is carbonate of potash, 
an extremely valuable article ; but up to some years ago It 
was not possible to obtain that article in sufficient purity by 
this process, particularly owing to the presence of the 
cyanides. The cyanide of potassium was in itself a most disa- 
greeable ingredient If it was not completely destroyed, and in 
trying to destroy It, the result was that carhon was formed 
in the modification of graphite, and it was quite impossible to 
burn the potash Rufflciently white. It had a gray color, and 
was not marketable, or rather only marketable at a very low 
price. The furnaces are calcining furnaces, and are con- 
structed rather differently from our rarbanating furnaces. 
Tbe working door is exactly opposite the firehole, and the 
fire escapes through a flue at the top, juat above the working 
door inside. After a certain time the salt gets to that point 
that it will be impossible to destroy the cyanides, so as to 
burn out the carbon completely, without fluxing the silt at 
the same time, because the carbon would be there as griph- 
ite, and It Is quite Impossible to burn It out at a temperature 
at whi'h the carbonate of potash does not fuse. When it 
has arrived at that stage, tbe furnace man fills his furnace 
with a thick smoke. He then suddenly opens the working 
door, which is right opposite the fie, and thus burns the 
smoke throughout tbe furnace; audit appears as if by a 
kind of infection, perhaps by the local heat produced right 
through the salt itself, the cyanide is completely destroyed, 
and also the graphite burnt off. The product coming from 
this process Is a most beautiful white carbonate of potash of 
great strength. — Meohanics' Magazine. 



The Angnst meteors. 

Th« meteoric shower of the 9th, 10th, and 11th of August 
last was observed at several points on the continent of 
Europe, and the following results were obtained : At Turin, 
Italy, during the first night 127 shooting stars were counted ; 
a fine aurora also took place, lasting 13 hours. On the second 
night 334 meters were noted, accompanied by an auroral 
light lasting three hours from midnight. The third night 
being cloudy, but 64 stars were observed. At Marseilles, 
France, 164 meters were counted on the first night, and 170 
on the second. The point from which all seemed to radiate 
was in the constellation Gygnus. A faint auroral light was re 
marked. At Geneva, nearly half of the stars composing the 
shower came from different directions. At Alexandria, Egypt, 
1,167 meteors were noted on the second night, and at 
Barcelona, Spain, 886 



M. EiSENLOHB, of Heldelburg, has recently translated an 
ancient papyrus found in a tomb In Egypt, which he considers 
affords abundant proof of the verarity of the Scriptures re- 
garding the foundation of the Mosaic dispensation. The 
text of the papyrus is an "allocution" of King Rameses 
III, concerning the important events of his reiga ; it recounts 
how a religious revolution was suppressed, which could be 
under no other leadership than that of Moses, and describes 
the series of events ending in the exodus of the Israelites. 
It has been known, though not on indisputable basis, for 
some time that Moses was contemporary with Rameses III, 
and it. is believed that the reason his writings do not speak of 
the conquests of the monarch Is that they took place during 
the wanderings in the desert. 

Celery as a Nervine. — A correspondent of the Practical 
FarmefT says: "I have known many men, and women too, 
who, from various causes, had become so much affected with 
nervousness that when they stretched out their hands they 
shook like aspen leaves on windy days; and by a daily 
moderate use of the blanched foot stalks of the celery leaves 
as a salad, they became as strong and steady in limbs as other 
people. I have known others so very nervous that the least 
annoyance put them in a state of agitation, who were in al- 
most constant perplexity and fear, and who were effectually 
cured by a daily moderate use of blanched celery as a salad 
at mealtimes. I have known others cured by using celery 
for palpitation of the heart. 
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IMFBOVED SAFETY QVS LOCK. 




There is no more common accident amorg sportFmen and 
others having frequent occasion to use firearms than the pre- 
mature discharge of ihe piece cauted by the catching of the 
hammer in a part of th-i dress, a Drojeciiner twijf or other oh 
Btacle, and Us consequent littiug and snapping down upon 
the cap. The casual slipping of the gun from the hand, so 
that the shock of the fall is brought on the hammnr, even if 
the latter be not cocked, is another prolific source of unlopked 
for and often dangerous explosions. 

The invention below d?=Bcribed and illustrated by the ac- 
companying figures is especially designed to obviate such 
accidents, while it provides a much simplified form of lock, 
and, besides, insures for the stock of the piece a much lighter 
and more symmetrical appearance. 

Fig. 1 gives a side view of the 
gun, showing the stock and part 

of the barrel. Fig. 3 affords a t—t-n. ■ ~ — - 

clear idea of the working parts of x 
the lock. Fig. 3 represents a per- 
spective view of the hammer con- 
tained in the trigger guard, the 
shape of the former being shown 
by the breaking away of the up- 
per portion of its inclosure. The 
principal improvement is seen in 
Fig. 1, and consists in an opening 
or recess, A, cut entirely through 
the gun stock and metal guard, G, 
in which the hammer, B, moves, 
and is thus protected from acci- 
dental blows, etc. 

The lock is situated in the for^ 
ward portion of the trigger guard 
C, and is represented in detail in 
Fig. 3. D is the trigger held by 
the spring, E, directly against and 
engaging in the notches on the 
tumbler attached to the ham- 
mer. The gun is not Impaired by the opening. A, as the metal 
bands of the lock guard above and below the aperture ren- 
der the stock of ample strength. The nipple is made in an 
L form, and is constructed and placed so as to suit the shape 
of the hammer. 

Patented through the Scientific American Patent Agency, 
Sept. 24, 1873. Further information may be obtained by ad 

dressing the inventor. John J. Byers, Delta, Oneida Co.,N. Y. 

« i»> » 

BAFTEBHOOK AND FIBE 
E SCaP E. 

Kecent ordinances passed 
in New York city and also, 
we believe, in nearly all of 
the larger cities in the 
United States, render it 
obligatory upon owners of 
hotels, tenement houses, 
and other buildings in 
which numbers of people 
reside, to provide adequate 
means for escaping from 
the upper stories, in case 
of fire. The usual appli- 
ance adopted to meet this 
requirement is a light bal- 
cony from which perma- 
nent iron ladders extend 
nearly to the ground. This 
mode, apart from its ex- 
pense as a fixture, has the 
disadvantage of being 
available only at the point 
at which it is located, so 
that if access be cut ofi 
thereto, it is virtually use- 
less. This difficulty is 

overcome in the invention illustrated herewith, which fur- 
nishes not only a cheap, but a light, portable and, it is 
claimed, efficient fire escape. Figs. 1 and 3 represent the 
book by which the ladder used is attached to the building. 
This device is the subject of a separate patent and may be 
employed not only in the above connection, but also as a raft- 
er hook, or, in fact, for any use in which the object is to fur 
nish a secure support or fastening, and 8,lso to permit of in- 
stantaneous detachment of the same from the sill rafter or 
beam on which it hangs. Frg. 1 shows the hook attached. To 
it is pivoted, as shown, a slotted lever. A, which is turned up 
when the hook is applied to the support. In this position 
the lever butts against the stop, B. To detach the apparatus 
it is merely necessary to pull down on the coid cODnecting 
with the end of the Itver. The latter is thus caused to roll 
with its rounded inner part on thesupport,gradual]y clearing 
the same of the hook, with which it finally forms a loop as 
in Fig. 3. Fig. 3 shows the ladder or fire escape properly 
folded in portable form, so as to be carried in the hand, and 
Fig. 4 a portion of the same extended and applied to a wall. 
The ladder is composed of U shaped sections made of wire 
or strap metal, and is so constructed that the side bars of one 
section epribraoe and are coiled around the upright side 
pieces of that nest above. The dotted lines, C C, in Fig. 4, 
■how the position of the bars of the section, D, when thus 
raised up. The same engraving also clearly represents the 
above described method of joining the fections together. It 
■will be seen that, thus constructed, all the sections can slide 
upon each other, so as to be packed in small compass, as 



shown in Fig. 3. The rounds of the ladder may, if required, 
be enlarged by having plates or steps secured to them, the 
ends of t ach section b^iBg extended laterally from the braces, 
E E, which keep the ladder at a su tabie distance from the 
wall. F'g. 5 fhows the eecape complete and in actual use, 
and also exhibits how it may be aUachfd by the hook either 
directly to the sill or to the infride ca ing of the window. 

Patented through the Scientific American Agfncy, March 
13 and Jane 2S. 1873. For further infoimation addiesi the 
inventor, Mr. C. Q. Buttkereit, Toledo. Tama Cj., Iowa. 



Selenitic mortar. 

At the recent meeting of the British Association, a paper 
was read showing the Importance of the discovery of General 
H. Y. D. Scott, whereby a species of limestone, hitherto con- 




BYERS' SAFETY GUN lOCK. 

sideted almost useless, in rendered valuable in the manufac- 
ture of cements and mortars. 

General Scott was the first to observe, about sixteen 
years ago, that a limestone, which does not possess to any 
useful extent, if at all, the characters essential to its conver- 
sion by burning into ahydr<iuUc lime, may be made to furnish 
a good cement by simply allowing a small proportion of sul 
phurous acid gas (obtained by burning sulphur or other well 




RAFTER HOOK AND FIRE ESCAPE. 




known methods) to pass into the kiln during the burning of 
the lime. The latter, when subjected to this slight modifica 
tion of the ordinary kiln treatment, (instead o( slaking or 
combioing rapidly with water, with considerable evolution 
of heat,) urdergoes only gradual hydration, unattended by 
any important elevation of temperature, and sets or hardens 
alter a time, behaving, in fact, in every way like a cement of 
good quality, and sometimes equaling Portland cement in 
strength. The production oi the so-called Scott's cement, by 
this simple modiScation of the lime-bnming process, has 
been carried on to some extent for a number of years, and a 
medal was awarded to Colonel Scott in 1863 for its invention ; 
but some practical difficulties attended the production of 
uniform results, and these appear to have retarded any very 
considerahle adoption of this method of manufacturing ce- 
ment. It was found that in lime 
so treated a small proportion of 
calcium sulphate, seldom exceed- 
ing 5 per cent and frequently be- 
low that proportion, was formed ; 
and that an admixtr.re of a cor- 
responding quantity of a soluble 
sulphate or of sulphuric acid with 
thelime yielded similar results, 
but the difficulty of securing uni- 
formity in the influence exerted 
by the sulphate upon the lime 
when employed in this manner 
upon a scale of actual practice, 
precluded the attainment of suc- 
cessful practical results. By a most 
simple modification in the mode of 
applyiog them. General Scott has 
now brought the pecuiiar influence 
which sulphuric acid or asulphate 
exerts, in preventing the heating 
and promoting the setting and 
hardening of lime, to bear with 
perfect success and uniformity 
upon lime of the ordinary kind used 
for mortar and plastering purposes. The sulphuric acid or sul- 
phate (which may be called the selenitizing agent) is first 
mixed with the water to be used in making the plaster or 
mortar, in the proportion corresponding to about 5 per cent 
of calcium sulphate upon the lime used. The lime is then 
added, and these ingredients a'e triturated together until 
they form a creamy paste, after which the paste is mixed 
with the requisite proportion of sand for the production of 

the quality of mortar re- 
quired. 

The invention is applica- 
ble to a variety of uses, but 
chiefly to the production of 
mortar for ordinary building 
purposes, to platter work, 
and to making concrete. It 
ia also adap ed to brickmak- 
ing, and the preparation of 
builoing blocks of any size 
and in an ornamental form. 
The Messrs. Bodmer have 
succeeded in producing with 
it bricks that are almos as 
hard as marble, and have 
faces of great beauty of tex- 
ture and color. According 
to the proportion of sand 
employed in the mixture 
either a very smooth surface, 
or one ressmbllDg that of a 
granulous freestone but very 
much harder, can be ob- 
tained. The Scott's cement 
and the selenitic mortar 
have been tested in a variety 
oi ways and by different per- 
sons, as to their powers of 
resisting crushing forces and tensile strains and in all cases 
the retults have been highly tisfactory. 

The superior adhesion of selenitic mortar to smooth sur 
faces was markedly shown in experiments made in cotnpari 
son with Portland cement by bedding two flooring tiles cross- 
ways. Aftor fourteen days being allowed for setting, the 
resistanca of the Portland cement mixed with two parts sand 
to one of cement was 56 lbs., the cement in most cases com- 
pletely leaving one of the tiles. On the other hand the 
selenitic mortar gaged with five parts of sand to one of lime, 
when similarly tested, always broke through the joint and 
resisted fracturing until weighted with 158 lbs. Ttiis is not 
the only application in which selenitic mortar shows a su- 
periority to Portland cement. 

Selenitic mortar in ordinary dry brickwork, with four or 
five parts of sand and upwards, will give greater strength 
than Portland cement used under similar conditions. 

Oenambntation of Cohcebtb Walls — A writer In the 
Builder, in the expectation that the use of cement or con- 
crete is likely to become quite extensive for architectural, 
purposes, suggests that ornamental encaustic tiles might be 
employed to advantage in facing concrete walls. He admits 
that these tiles are now partially used for the purpose, but 
demands their employment as the sole vehicle of exterior 
decoration, in a well studied artistic manner as to color and 
pattern, in harmony with the design and uses of the building. 
The idea is a good one,aad we hope that architects wiU re- 
flect upon. it. 
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KOBE LIGHT. 

The duplex tendency of modern Eclence,to multiply the num- 
ber of obtieived phenomena and at the same time to simpli- 
fy our interpretation of them by bringing, into consistent and 
comprehensible order, facts that have seemed to be capricious, 
irregular and isolated, is happily shotru in the latest dis- 
coveries in regard to the nature of sun light. 

Hitherto the sunbeam has been thought to have a three- 
fold character. It illuminates, warms and induces chemical 
changes; hence the inference has been that it must be com- 
posed of three distinct sorts of rays, interwoven lilce the 
triple strands of a cord but disentangled when subjected to 
the refracting influence of a lens or a prism. The evidence 
for this view has been very convincing. That the maximum 
illuminating power of the solar beam lies in the yellow por- 
tion of the spectrum is patent to every observer. Sir Wil- 
liam Herschel found, by careful thermometric study of the 
spectrum formed with a prism of glass, a very unequal dis- 
tribution of heating rays: therrf are very few in the violet 
end, from which point they increase slowly through the blue, 
green and yellow, very rapidly in the red, and attain their 
maximum manifestation in the invisible portion of the spec- 
trum below the red. Dr. Wollaston, experimenting with the 
sensitive salts of silver, developed a similar inequality in the 
distribution of the so-called chemical rays, their intensest 
influence appearing iu the violet and ultra-violet portion of 
the spectrum. From these and a multitude of later observa 
tions, telling substantially the same story, the supposed three- 
fold character of the solar emanations has come to be a 
generally accepted article of scientific belief. Now, how- 
ever, it appears that, while the observations were correct, the 
inference drawn from them was a mistake. Nearly thirty 
years ago. Dr. Draper called attention to an inherent defect 
in the prismatic spectrum, a defect originating in the very 
cause which gives rise to the spectrum, namely, unequal re- 
frangibility. The rays toward the violet end are much more 
widely separated than those of the red end, and consequent- 
ly a smaller number fall upon any given surface — as for ex- 
ample the bulb of a thermometer — and produce proportion- 
ately a smaller thermic effect. The fact, therefore, that the 
temperature of the violet portion of the spectrum is lower 
than that of the red does not prove absolutely that a Volet 
ray has a lower heating power than a red ray, though it 
would seem so at flret sight; the otserved inequality may, 
and as experiment shows, does, arise wholly from the nature 
of the prism. 

By an elaborate series of experiments. Dr. Draper has just 
shown that, if the visible spectrum be divided into two equal 
portions and all the more refrangible rays be collected into 
one focal group, and all the less refrangible into another, the 
heat-producing powers of the two are practically equal, in- 
stead of being strikingly unequal as they would be if the 
current belief were correct. He chooses, as the optical center 
of the visible Epectrum, the ray having a wave length of 
57G8 — the mean between the wave lengths of the less and 
more refrangible ends — and proves the portions on either 
side to have heating powers "so nearly equal that we may 
impute the diflFerence to errors of experimentation." This 
demolishes the opinion that there exists in the solar spec- 
t'um a heat spectrum covering the less refrangible regions. 
Does the belltf in a chemical spectrum ii the more refrangi- 
ble regions also stand on untenable ground ? 

Dr. Draper promises to publish soon the result of his 
studies in regard to the actinic power of the sunbe&m. From 



intimations already given, we may infer that he will 
demonstrate the 'chemical power of rays of eveiy kind, 
whether of low or high refrangibility, and thus bring this 
property of the sunbeam, as he does its heating power, into 
perfect harmony with the modem doctrine of the conserva- 
tion and transmutation of motion. 

The same result, we may add, has been arrived at by the 
European observer. Professor Lommel, who remarks. In a 
recent paper, that the curve of so-called chemical intensity 
only indicates the relation of the sun rays to certain reagents. 
Different substances absorb different rays, and chemical ac- 
tion, like light and heat, arises solely from such absorption. 
The fact that the violet and ultra-violet rays act with special 
foice on the salts of silver is no reason for distinguishing 
them as the chemical rays. Other substances are chemically 
afibcted by entirely different rays, as for instance the color- 
ing matter of plant leaves, chlorophyll, which is acted on 
chiefly by red light. 

It is worthy of notice that, while these important dis- 
coveries materially modify scientific opinion, the change is — 
like all scientific progress — toward a simpler expression of 
knowledge ; the supposed existence of various principles in 
the solar emanation disappears to give place to a view in 
harmony with the widest generalization yet made by man, 
namely, that there is neither he»t, light, nor chemical action 
in the sun ray, but simply motion, which develops any or all 
of these manifestations according to the nature of the ab 
sorbing substance. . 



New York some time in December. He has been invited to 
meet the members of the Lyceum of Nitural History, in thii 
city, and other societies, before going to Massachusetts. On 
his arrival here hA was welcomed at the wharf oy Mr. Hec- 
tor Tyndall, of Philadelphia, a near relative. In his person- 
al appearance, according to the daily papers. Professor Tyn- 
dall is small in stature, of spare face, has bright gray eyei, 
and a short iron gray beard, wears spectacles, and dresses ia 
black. 



THE FSENCH ASSOCIATIOIT FOB THE ADVANCEHENT 
OF SCIENCE. 



The well filled pages of the French scientific journals indi- 
cate that the many industries of France are rapidly recovering 
from the disastrous effects of the late war. Not only is this 
apparent, but the popular belief is becoming strengthened : 
that, by the advancement and diffusion of scientific know- 
ledge, by the cultivation of a scientific mode of thought and 
study, and by the union of those learned in theory with others 
equally skilled in practice, the regeneration of the country 
may bs greatly promoted. 

A body has lately been organized on the above principles, 
termed the " French Association for the Advancement of 
Science," the first meeting of which has recently been held in 
Bordeaux. The siance was in every way successful, not only 
numbering among those attendant the names of many distin- 
guished Frenchmen, but also those of Messrs. Qladstone of 
England, Respighi of Italy, Soret of Switzerland, and others 
whose celebrity is world-wide. At its commencement, the 
society has 800 members, a capital of 150 000 francs and a 
revenue of 16,000 francs per annum. M Quatrefages was 
elected President, and M. Wurtz, Vice-President, for the ensu- 
ing meeting to be held at Lyons in 1873. 



A HOVEL HEWS BVLLEIIH. 



Madison Square in this city, at the intersection of Broad- 
way, Fifth Avenue and Twenty-third Street, is one of our 
most central and notable places. Vehicles and pedestrians 
converge here from vaiious directions, the square is splen- 
didly illuminated by the new oxygen lights at night, and 
the locality presents at all times a scene of activity and life. 
The streets here form a narrow triangle, the sharp apex 
whereof, covered with a group of small buildings, points di- 
rectly into the open square. Upon the extreme point of the 
angle, a diminutive hood or lighthouse has been placed, 
within which an oxyhydrogen or calcium light and a magic 
lantern are used to throw pictures, at night, upon a canvas 
screen, perhaps twenty-five feet high, which is hung from a 
frame arranged on the roof of the adjoining buildings. The 
canvas stands in full view from all parts of the neighboring 
square, and the apparatus is employed in the evening for the 
exhibition of illuminated advertisements of all sorts. The 
advertisements are photographed upon glass, and, on being 
introduced within the lantern, are brought out upon the 
screen in large characters and beautiful colors. Well exe- 
cuted photographic pictures are also thrown up by way of 
variety, and the exhibition attracts crowds of people. 

On the evening of the recent elections, this magic lantern 
apparatus and screen was put to use as a news bulletin for 
the New York Times newspaper. As fast as the telegrams of 
the electicn returns were received at the telegraph office, 
which is just across the street, they were written off with 
India ink on transparent pieces of gelatin, placed in the lan- 
tern, and instantly shown upon the screen in huge charac- 
ters, to the delight of the waiting multitude below. The 
whole (iquare was thronged with people, who made the wel- 
kin ring with their shouts whenever the telegrams particu- 
larly plea&ed them. The lighthouse man would then intro- 
duce the figure of a huge negro, in scarlet coat, sitting on a 
stump and laughing as if his sides would split, or some other 
amusing thing, the appearance of which on the canvas would 
be greeted with roars of laughter. It is probable that ten or 
twenty thousand persons were present, all of whom enjoyed 
a fair view and easy reading of this truly novel, conspicuous, 
and admirable news bulletin. 



FBOFESSOB JOHH lYHDALL. 



It is with especial pleasure that we announce the arrival 
in New York of this distinguished scientist, who visits our 
shores for lecturingf purposes, observation, and recreation. 
His lectures will illustrate the latest researches upon Light, 
and will command marked attention. He is one of the most 
clear and interesting spe akers, and possesses the happy faculty 
of making every part of the science which he takes in hand 
thoroughly understood by his hearers. It is stated that he 
will comments bis BSiieB of leetuies iu BobtOn, rtotunung to 



AHEBICAH BTEBLIHO— A HEW AHD BEKASKABLX 
ALLOY. 



A company has been re;;ently formed here for the intro- 
duction of a new alloy, termed " American sterling." Tha com- 
position is as yet unpatented and its proportions are conse- 
quently secret, but results, drawn from a series of careful 
tests and experiments, point plainly to the fact that the new 
metal is not only a discovery of great importance, but to all 
appearances calculated to revolutionize a large and flourish- 
ing branch of industry. 

In its crude state, this new alloy resembles nickel ; but af- 
ter being worked up, it is almost undistinguishable from 
silver. Unlike the latter metal, it does not tarnish and ii 
unaffdcted by sulphurous vapors, so that it is eminently 
adapted to replace silver, Britannia or the ordinary alloys in 
the manufacture of table ware. Articles of food have no 
action upon it; alkalies produce a temporary tarnishing which 
may be immediately removed by a slight rubbing with th« 
hand. Made in the form of cutlery, the alloy possesses none 
of the disadvantages of steel or plate ; it takes a keen cut- 
ting edge, requires little or no cleaning, and is unaffected by 
ordinary organic acids. Knives made from it show no black 
edges after short usage as is the case with plate, while they 
caii be ground or sharpened whenever necessary. The metal 
is unusually flexible and tenacious ; a table fork made from 
it was, in our presence, twisted into a perfect knot, without 
showing the least flaw or intimation of breakage. 

In the manufacture of hollow ware, there is little doubt 
but that, when this composition becomes widely known, it 
will prove a formidable rival to, if it does not entirely supplant, 
Qerman silver and its kindred alloys. It is not only harder 
but one third lighter than Britannia metal, while its cost is 
about one half that of plated ware. Although the ardcles 
made from the solid sterling present an appearance equal to 
flne silver, the alloy may, when required, be used as a basis 
for electro-plating, the smoothness and evenness of its 
surface rendering It possible to give the deposited silver a 
much higher finish than can be imparted to ordinary plate. 
As the silver wears away in course of time, the sterling, be- 
ing of the same color, gives no evidence of the fact, so that 
the unsightly brassy edges and backs common to long used 
plated table ware are entirely obviated. 

The effect of hammering or compression on thia composi- 
tion is to give it an increased elasticity. Its strength is so 
great that it can be, and has been, substituted for steel in 
the manufacture of pistol barrels, while repeated tests, made 
at the Colt Armory, at Hartford, (!onn., show that it has three 
times the tenacity of the latter metal. At an experimental 
trial, a spring of steel wire parted at 3,000 pulls; 83,000 pulls 
were necessary to break a precisely similar wire of sterling. 

The American Sterling Company, Lea vitt Hunt, Esq , Pres- 
ident, by whom this metal is manufactured, has its oflS.ces at 
Nos. 1 and 3 Dey street, in this city. Among its directors are 
many gentlemen well known as of long experience in the 
silverware trade. The works are located at Naubuc, near 
Hartford, Conn., and consist of substantially built brick build- 
ings, 500 feet long and 50 feet wide. About 130 hands are 
employed, and some $100,000 worth of tools of every descrip- 
tion are in use. A late visit to this interesting factory en- 
abled us to witness the manufacture of the composition and 
its subsequent transmutation into finished table ware. Five 
melting furnaces are used, and about 3,000 pounds of alloy 
are dally finished. The crucibltis used contain 150 pounds 
each of the metal, which, after melting, is run into ingots 
about two feet and a half in length. In this condition it is 
largely sold to spoon and fork manufacturers, throughout 
the country, at the price of one dollar per pound. The an- 
nealing of the ingots is accomplished in a furnace of novel 
pattern. The bars are placed on a low, wide chamber, below 
which is a large wood fire. The grate is surmounted by a 
fire brick arch. The upper chamber has a flat floor, and is 
also arched above. The heat passes through openings at the 
side of the fire space, up outside of the same, and then en- 
ters the annealing chamber through apertures in its side. In 
this furnace, which is some twelve feet In length, an entire 
days' melting can be annealed in two hours. 

The rolling mills and subsequent processes for redu<dng 
the metal to the requisite degree of tenuity are of the ordi- 
nary well known deacriptiona. At the time ot our visit , the 
factory was engaged upon the manufacture of spoons and 
forks exclusively, although abundant machinery was at hand 
for the manufacture of the most elaborate table services. 
Several specimens of the latter, experimental pieces in the 
shape of elegantly made and designed ice pitchers, salvers, 
etc., were shown to us, from which we were able to ob'-ain an 
excellent idea of the perfect adaptability of the loaterial to 
the purpose. 

With the process of manufacturing spoons and forka by 
means of suitable dies in drop presses, our readers are doubt- 
less familiar. We have therefore only to add that the allojr 
is worked by this means as readily as pure silver, and much 
more easily than the ordinary German or nickel sliver. Bat 
here an important advantage must be noted. In usng the 
last mentioned material, at least three gross, out of every ten, 
of forks or spoons are spoiled— that is, owing to the brittle- 
nesB ol the metal, they Mewait cracked under the powerful 



© 1872 SCIENTIFIC AMERICAN, INC 



264 



MtvMit ^mmm. 



[October 26, 1872. 



blow of the drop, and are consequently thrown Into the scrap 
heap. With sterling, none are wasted, /or the extreme tena- 
city of the alloy allows it to be bent into any shape, however 
Intricate, without the slightest deterioration. Polishing is 
tffeoted by grinding, burnishing and afterward sbuf9ng,leay- 
icg the work perfectly brilliant and lustrous. From sixty to 
eighty gross of spoons and forks are made at the above men- 
tioned works weekly, meeting, as we understand, with a ready 
market. 

For articles subject to the oxidizing influence of the atmos- 
phere, such as harness trimming,' reflectors for locomotive 
lamps, badges, etc., this metal is especially appropriate. In 
fact, the number of uses to which it may be put in the future 
eeems unlimited, for it appears equally adapted to be made into 
twf nty inch cannon or ladies' jewelry. It can be cast in molds, 
or wrought, while its remarkable strength, combined with its 

flexibility, renders its durability unquestionable. 
^■^^^^♦^^^— — . 

THE WHISTLING LANTEBN— WHO IS THE BEAL 
INVEBTOB? 



In the Scientific American of May 35th 1873, we pub- 
lished an interesting account of a " Ne w Sensitive Singing 
Flame," being a communication from Prof essor W. E. Gteyer, 
of the Stevens Institute of Technology, to the American 
Journal of Seienee. In that communication. Professor Geyer 
describes his experiment as an improvement upon the well 
known singing flame of Philip Barry, which latter is> pro- 
duced by placing a piece of ordinary wire gauzs on the ring 
of a retort stand, about four Inches above the burner, and 
lighting the gas above the gauze. At the least noise, this 
flame roars and sinks down, and acts in a very curious man- 
ner; Professor Qeyer stated that his improvement consisted 
in' simply covering Barry's flame with a moderately lar le 
tube, resting loosely on the gauze. " A luminous flame," he 
Bays, " six to eight inches long is thus obtained, which is very 
sensitive, especially to high and sharp sounds. If now the 
gauze and tube be raised, the flame gradually shortens and 
appears less luminous, until at last it becomes violently agi 
tated/ and sings with a loud uniform tone, which may be 
maintained for any length of time. Under these conditions, 
external sounds have no effect upon it. The sensitive musi- 
cal' flame is produced by lowering the gauze until the sing- 
ii^jiist ceases. It is in this position that the flame is most 
remarkable. At the slightest sharp sound, it instantly sings, 
continuing to do so as long as the disturbing caase exists, 
but stopping at once with it. So quick are the responses that, 
by rapping the time of a tune, or whistling or playing it, 
provided, the tones are high enough, the flame faithfully 
sounds at every note. By slightly raising or lowering the 
jet, the flame can be made less or more sensitive, so that a 
hiss in any part of the room, the rattling of keys, even in 
the pocket, turning on the water at the hydrant, folding up a 
piece of paper, or even moving the hand over the table, will 
excite the sound. On pronouncing the word ' sensitive,' It 
sings twice ; and in general, it will interrupt the speaker at 
almost every ' s ' or other hissing sound." 

'So much for the discovery of Professor Geyer, which is 
certainly very interesting. 

On S«4)tember 10th, 1873, under the title of " The Whist- 
liag Lantern, a new Safety Lamp for Miners," " we gave the 
substance of a paper, read In August last, by Dr. A. K. Irvine, 
of Glasgow, Scotland, before the Iron and Steel Institute, in 
which, before reaching the description of the constitution of 
his lantern, he describes the general principle on which it 
operates. He stated that, " when a mixture of any Inflamma 
ble gas or vapor with air in explosive proportions passes 
through and Is ignited upon the surface of a disk of wire 
gauze of such mesh as to prevent the passage of flame, and 
a'suitable tube or chimney is placed above and surrounds, at 
itfl lower end, the disk, preventing the admission to the 
chimney except through the wire gauze, a musical sound is 
produced, varying in pitch, etc., with the size of flime and 
dimensions of the chimney. In this, as In other flames sing- 
ing in iube ', the sound is caused by the vibration of the 
flame,determlned or intensifi- d by the current up the chimney, 
and communicated to the column of air or gaseous fluid 
within the chimney, whose length commands and times the 
rapidity of the vibrations so as to produce a given note, just 
«5 the flutter of the air originating at the embouchure of an 
organ pipe is commanded by the length of the pipe." 
■ It will be observed that the formation and operation of this 
flame is substantially the same as In the experiment of Pro- 
fessor Geyer. 

After some further observations upon other sensitive 
flames. Dr. Irvine goes on to describe some of the practical 
uses to which he had applied the Improved flame. He had 
made lamps, he f aid, " for giving light, which, while the at- 
mosphere Is not contaminated by fire damp or other Inflamma- 
ble gas, burn in ths usual way, but which, as soon as such a 
gas mixed with air In explosive proportions enters It, appeals 
to Ae ear by a loud musical sound, as well as to the eye by 
its effects on the appearance of the flame in the lamp — just 
as in the Davy. In one form of the lamp, which is more 
particularly adapted for the use of the viewer, the air Is 
made to enter near the top of the lamp, obviating the necessity 
of turning the lamp on Its side, as Is frequently necessary 
with the Davy when but a thin layer of the fire damp la 
floating at' the- celling of the mine. In another form, the 
lump is adapted to the use of the working miners and a 
Superior light is obtained by the use of paraflin oil. In a 
third form,- specially construeted with the object of beluga 
'warning apparatus as well as a stationary light, the sound Is 
given forth -when an atmosphere of gas and air under the 
-explosive point: enters it.' Another- application of this flng- 
ihf^'fisTae trts Hs naem a fog 'A<>r?i, which, oa account of irt 
portability, simplicity, and cheapness, might take the place 



of a costly apparatus, and would be highly suitable for rail- 
way junetibus or other situations of danger. All the d>ove 
app iratus were made to sound during the reading of the paper, 
a ad elicited much applause." 

The Gas Light Journal states that thU discovery will. In 
consequence of the wide circulation of the Scientific Ameb- 
ICAN, be sown broadcast over the civilized world; and our 
contemporary Is fearful that Dr. Irvine will receive the ex- 
clusive credit, which, it thinks, would be an injustice on our 
part towards Professor Geyer : which is very strange reason- 
ing. But the fears of our contemporary, we think, are 
groundless. 

Tke position of the Scientific American in respect to 
the new discovery Is, simply, that it has published the ac- 
counts of the new flame, as given by the authors themselves, 
from which it appears that the priority In date of Professor 
Gayer's publication Is a matter of record. 

In regard to the application of the discovery to practical 
purposes, the credit thereof appears to belong alone to Dr. 
Irvine, who has adapted It to the use of miners, in the form 
of a paraffin oil lantern, and has brought it out in several 
other practical forms, such as fog horns, ship signals, railway 
junction alarms, etc. In Professor Geyer's paper, no allusion 
Is made to the practical uses of the fl ime, nor does It appear 
from that document that he had ever tried to produce It ex- 
cept within loose tubes, for experimental purposes. 



SOUP AND SATANTS. 



The old and familiar proverb " Too many cooks spoil the 
broth" will have to be amended by substitnting for the word 
" cooks " the word " doctors ;" at least, so It would seem from 
the accounts which come to us through some of our trans- 
atlantic exchanges. All our readers of course know of 
Lleblg's world-renowned prociss of procuring the extract 
of meat. This extract has became an article of great and 
constantly growing Importance. By means of this process, 
it has been made possible to bring (to countries where, owing 
to dense population and other causes, meats are scarce and 
dear) a large portion of the most nutritious qualities, in a 
concentrated form, of the meat of cattle slaughtered in coun- 
tries where there is such abundance of it that has not here- 
tofore been worth saving, the cattle being destroyed for their 
hides and tallow alone. An engineer named Gilbert, under 
the advice and counsel of Liebig, prepared this extract in 
South America, wheace it was Imported to Munich, where It 
was not allowed to go In the market until subjected to the 
scrutiny of the eminent chemist who was the inventor of it. 
Under this careful management, it acquired a great celebri- 
ty, was much recommended by the highest authorities, and 
it was liked and believed in by the people who used it. The 
soup or broth prepared from this extract was found to be 
not only harmless, but nutritious and palatable both for the 
sick and the well. 

But among other enterprising savants, one Dr. Miiller, 
perhaps actuated by motives such as occasionally Influence 
some of our savants on this side of the water, has been 
drawing certain inferences from certain experiments which 
he has been making, which, if he is to be believed, ought to 
lead every person who has a due regard for his inner man 
to utterly discard broth, now, henceforth, and for ever. It 
has no nutritive qualities, says he. It is only an excitant, 
and its exciting qualities are due to certain salts of potash 
to be found In It. One of the experiments given, performed 
by M. Kemmerlch, seems to be conclusive that horse beef 
broth in large quantities is not good for rabbits. The ex- 
tract from a pound of horse beef. Injected Into a rabbit's 
stomach, killed the creature. 

But without going into these experiments, or commenting 
further upon the subject, we hold, as an "opinion as is an 
opinion," that the people wllL continue to eat broth, no mat- 
ter how many doctors try to spoil it. 



leathes : belting — facts fob the DETEBHINA- 

TION of the quality OF THE LEATHEB. 



Mr. W. Eitner, a technical chemist at Prague, Bohemia, 
has communicated to the German press a very elaborate in- 
vestigation of the above subject, interesting to every me- 
chanic and engineer, of whrch we translate the following 
summary : 

The author commences by saying that the value of a belt 
depends mostly upon the quality of the material, and not 
upon the manner of its maaufacture ; but It Is by no means 
easy to judge of the quality of the leather, owing to the fact 
that its appearance varies according to tlfe manner of its 
preparation. Moreover, although certain kinds may be a 
criterion by which we can form an opinion on others, all 
klods cannot be judged of in this way, as inferior leather 
may be made to look like leather of good quality. The 
quality, therefore, cannot be determined by the outward ap 
pearance,because a good looking surface is easily made to hide 
a defective tann'ng, which can always be recognized by 
making a vertical cut with a sharp knife. 

Belt leather may be divided Into two classes, according to 
the manner of its manufacture: 1. Leather tanned with con- 
centrated tan bark extracts. 3. Leather which, after having 
been superficially treated with such extracts, has been finally 
tanned in the old manner (In tan pits). The first method, 
termed sweet tanning, may be .called tanning in the quick 
way, as it is completed in from three to four months; while 
the second method, termed sour tanning, requires eight, 
twelve or sixteen months, according to the thickness of the 
hide. These figures refer only to belt leather,; other kinds 
of leather require different periods of time. The sweet 
tanned leather appears on the cut surface as a homogeneous 
mass, presenting no variety of parts or structure. When 



viewed with a magnifying glass, it may be seen that it is 
formed of exceedingly fine fibers similar to the cut edge of felt. 
Cutting the surface of sour tanned leather, however, reveals 
two different characteristics. Between the fibers, which are 
of a bright color, there Is a dark, somewhat brilliant ground 
mass, which appears granular; the larger and darker this 
part is, the better the leather. This texture is the sign of 
excellent leather, which is solid, compact and elastic, and also 
possesses a certain degree of pliancy and flexibility, which 
are required in belt leather. If, from such leather, a round 
piece be cut out, well hammered and placed again upon the 
hole. It should, if it does not exactly fit Into It, not have be- 
come perceptibly larger ; this is a sign of its compactness and 
elasticity, which are only found in very well tinned products. 
Leather of this kind can be readily cut, requiring not more 
force than is necessary for cutting bread two days old ; the 
direction in which it was cut should not be recognizable. 
When perfectly tanned by the sour process, or when tanned 
solely with extracts, there are always fine fibers, which lay 
in the direction of the cut (similarly to the fibers of cloth) ; 
these give on cutting a surface bright and brilliant in appear- 
ance; on the other side, the leather appears darker and dull, 
and permits us better to recognize the texture. This appear- 
ance i s due to the prevalence of the fiber and the less 
quantity of the granular matter, which imparts to the 
leatker greater solidity, density and resistance to exterior in- 
fluences. 

' If it Is generally advantageous to employ sour tanned leather 
for belts. It Is especially so for belts for heavy machinery, or 
for belts to be used In damp places. They possess the very de- 
sirable property of non-expansion; they need not to be 
stretched, they do not tear, and they are very durable. We 
are far from asserting that bands made from sweet tanned 
leather are good for nothing ; on the contrary, they are ad- 
vantageously used for light straps, and they can be made of 
double thickness if used in place of a single soar tanned 
belt. Besides these two principal kinds of leather for 
belts, there are several medium kinds, produced by com- 
bining the two methods, etc. Leather tanned with ex- 
tracts can be made to somewhat resemble sour tanned, and' 
leather tanned with bark can be made to resemble the sweet 
tanned product. However, no kind of leather can be termed 
good if not thoroughly tanned, and its value is determined 
by the completeness of this operation. For this reason, its 
easy recognition is of great Importance. Mr. Eitner describes 
a means by which It may be readily and with certainty ascer- 
tained whether a certain kind of leather has been properly 
tanned or not. The method Is based upon the fact that the 
glutinous tissue is swelled by acids, whereby the fiber in- 
creases considerably in volume, being converted into a 
glutinous and transparent mass. This change does not t^ke 
place if the tissue is completely impregnated with the tan- 
ning material ; but, if the glutinous substance is only super- 
ficially coated with tannin (whereby, however, the leather 
attains the appearance of being well tanned), the said sub- 
stance would invariably be converted by the acid into thick, 
transparent and glutinous fiber ; and this change will take 
place with more or less rapidity according as the material has 
been less or more tanned. If a strip of properly tanned leather 
half an inch thick is placed in a glass test tube containing 
strong acetic acid, no change will be visible upon its cut 
surface, except that it will grow somewhat darker, as every 
substance does when wet; but the texture will remain un- 
altered. It is quite different with an imperfectly tanned 
product, in which the slightest defects manifest themselves 
in such a manner as to be recognizable at once, especially as 
the surface is magnified by the round shape of the test tube. 
In acetic acid, the imperfectly tannud parts grow first darke r 
the glutinous tissue swells and is altered in the manner 
described ; at the two edges, too dark, non-transparent stripes 
may be recognized. These are properly tanned leather. If 
the tanning is partial, some swelling takes place, if not 
momentarily, in the course of twenty-four hours. 

As a material for tanning hides, young oak bark is best. 
Leather tanned with such bark is distinguished by a light 
brown color, and a dark brown surface where cut. Leather 
prepared with pine bark always exhibits on being cut a light 
reddish brown color, and is rarely perfectly tanned, owing to 
the fact that pine bark contains less tannin than oak bark. 
By using oak bark, six, twelve, or eighteen months are re- 
quired to thoroughly tan a hide, and twice the time is re- 
quired in using pine bark ; and as hides are never left In the 
pit for so long a time, leather tanned with pine bark Is al- 
ways more or less Imperfect. Leather tanned with valonla is 
easily recognizable by Its dull, grayish brown, sometimes 
olive brown, color. Such leather Is always brittle at first, 
and becomes more so In time. Leather prepared with ex- 
tracts, of which hemlock extract (tiom the pinus canadensis) 
is mostly used, shows always" a dark color, with a tinge of 
red. 

Germany and Belgium produce the best belts. Belgian 
bands even surpass German bands, as, in the dressing, French 
elegance Is combined with the thoroughness of German tan- 
ning. French factories produce also very good belts ; but, 
although they are always well dressed, they are not always 
thoroughly tanned. Austria furnishes a medium product. 
English belts are highly esteemed and are vastly superior to 
American goods, which must be classed with medium German 
leather. America exports large quantities of leather to 
Europe, where it is manufactured into belts, which are most- 
ly sold as English gooia. In tests undertaken for the purpose 
of ascertaining the tensile strength of different belts, made 
in the presence of Mr. Eitner, it was found that those from 
Belgium an d Germany ranked first j English belts of the 
most renowned sstabllshments were greatly inferior, "but 
still better than American belts.^ 
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A UECHANICAL EYE. 



No mechanic can ever attain distinction unless he is able 
to detect ordinary imperfections at sight, so that he can see 
if things are out of plumb, out of level, out of square, and 
out of proper shape ; and unless he can also detect dispro- 
portioned or ill shaped patterns. This is a great mechanical 
attainment. I say attainment, because it can be attained by 
any ordinary persoH. Of course there are defective eyes as 
there are other defective organs ; the speech, for instance, is 
sometimes defective, but the eye is susceptible of the same 
training as any other organ. The muscles, the voice, the 
sense of hearing, all require training Consider how the ar- 
tist must train the organ of sight in order to detect the 
slightest imperfection in shade, color, proportion, shape, ex- 
pression, etc. Not one blacksmith in five ever attains the 
art of hammering square ; yet it is very essential in his occu- 
pation. It is simply because he allows himself to get into a 
careless habit ; a little training and care is all that is neces- 
sary for success. 

The fact is that the eye is not half as much at fault as the 
heedless mind. Some carpenters acquire the careless habit 
of using a try square every time they plane off a shaving, in 
place of giving their minds right to their business and prop- 
erly training their eyes ; and unless they cultivate this power 
of the eje, tliey will always be at journey work. Look at 
the well trained blacksmith ; he goes across the shop, picks 
up the horse^'s foot, takes a squint, returns to his anvil, forges 
the shoe, and it exactly fits the foot. Contrast him with the 
bungler who looks at the foot, then forges a shoe, then fits 
the foot to it, often to the ruin of a fine horse. Now the 
fault lies in ever allowing himself to put a shoe on that is 
not in proper shape for the foot ; he should determine to 
make the shoe fit the foot in place of the foot fitting the shoe, 
and he should follow it up until the object is accomplished. 

A very good way to discipline the mechanical eye is to first 
measure an inch with the eye, then prove it with the rule, 
then measure a half inch, then an eighth, and so on, and you 
will be soon able to discover at a glance the difference be- 
tween a twelfth and a sixteenth of an inch; then go to 3 
Ipches, 6, 13, and so on. Some call this guessing; there is 
no guess work about it ; it is measuring with the eye and 
mind. Acquire the habit of criticising for imperfections 
every place of work that you see, do everything as nearly as 
you can without measuring (or spoiling it), or as nearly as 
you can trust the eye with its present training. If you can- 
not see things mechanically, do not blame the eye for it ; it 
is no more to blame than the mouth is because we cannot 
read, or the fingers because we cannot write. A person may 
write a very good hand with the eyes olpsed, the min<i,.Of 
course directing the fingers. The eye is necessary, however, 
to detect imperfections. 

Every occupation in life requires a mecnanically trained 
eye, and we should realize, more than we do, the great im- 
portance of properly training that organ. J. B. E. 



Tr.ide Marks. 

Every person, or firm, doing business, no iiiatter of what 
kind or nature, so long as it is honorable, should have a trade 
mark. It serves as an advertisement, and the first mere nom- 
inal cost is a trifle, and yet in a year's business the same 
amount of advertising would cast hundreds of dollars. The 
trademark is a distinction that cannot be imitated, as the law 
protects it. Americans who excel in the manufacture of cer- 
tain classes of goods, and place their goods in European mar- 
kets, soon discover that they are not only in competition with 
the best makers of the same line of goods, but find that their 
trade mark protects them from imitation and counterfeit. In- 
genuity can be called into exercise by the use of trade marks. 
Some use an almost indescribable monogram ; others are ec- 
centric or unique ones, but the most appropriate is the con- 
centration of aptitude in the especial business in which parties 
are engaged. If a pyrotechnist, he would not use for a trade 
mark a fire engine engaged in putting out the flames of a 
building. There should be an eternal fitness of things. There 
are many people engaged in the same business, yet it would 
not be at all difficult to have an especial originality in their 
designs. Let manufacturers put a trade mark upon all their 
productions, and let dealers do the same to all the wares they 
send out. It is a protection to the former, and of vast busi- 
ness benefit to the other. 

[The above from Gear's Mechanical Adeocate is good advice. 
Manufacturers in this country, as a class, do not sufficiently 
appreciate the advantage of adopting some emblem appropri- 
ate to their business and securing it to themselves by regis- 
tering it as a trade mark. The expense is small, compared 
with the advantages of such protection. In England, many 
manufacturers are very particular fo register their trade 
marks, and a great number of them whose goods are sold in 
the United States register them here also. Parties at home 
or abroad can receive full instructions as to securing trade 
marks by adfirppping the publishers of this paper. — Eds.] 



Deslu n Patenis to Foreigners, 

Strenuous effort was made at the last session of Congress 
by some of cur largest carpet manufacturers to get thelaw re- 
pealed which allows foicigners to take patents on designs in 
this country. Since the law was enacted permitting foreign- 
ers to secure their designs by letters patent, carpet manufac- 
turers in England kave availed themselves of the privilege 
to a great extent, i-.nA tliey have j)aid considerable money into 
the Patent Office fcir fees. In several weeks, hundreds of 
dollars have paeeed into the Treasury through this office 
alone. 

' M^aiiufacturers htre.wiiD.iiave so long found it less expen- 
sive and more convenient to adopt tte new designs of foreign 
manufacturers than to employ native designers.are greatly dis- 



turbed because they can no longer practice the course former- 
ly pursued by them. We hope Congress will refuse to repeal 
the law, but strenuous effort will be again made to accomplish 
it. Foreign manufacturers will do well to consider the prob- 
abilities, and such as would make sure of protection will lose 
no time in seeking it. 

A pamphlet containing the law and full particulars as to 
patenting designs may be had at the office of this paper. 



THE FAia or THE AUEBICAK INSTITTTTE. 



The Fair is now in the full tide of success. Not only dur- 
ing the evening but throughout the entire day, throngs of 
visitors fill the building. Articles are still slowly coming in, 
but the general prediction of an increase in the number of 
entries over that of last year is, in our opinion, not likely to 
be fulfilled. The fact, however, can be explained, first, by 
the excitement attending the elections, which has diverted 
popular attention to othef channels, and, second, by the un 
usually large fairs of Cincinnati and Louisville, to which 
many objects have been contributed which otherwise would 
have found their way to New York. Still the exhibition is 
highly creditable, and it is certain that there is no place of 
amusement in the city where an evening, a day, or even a 
week, may be more pleasantly and profitably spent. 

The latest novelty that has been added to the machinery 
department since our last visit is an excellently designed and 
compact 3 horse power steam engine, from the Vulcan Manu- 
facturing Company, of Fishkill, N. Y. The cylinder is ver- 
tical, and piston valves are employed. The principal point 
of advantage in the invention is an ingenious automatic ar- 
rangement whereby th6 governor, in event of the belt break- 
ing, is caused by the action of a spiral spring to turn back 
in such a manner as to close the valve and so instantly to stop 
the engine. 

For the present, and until other new inventions are added, 
we now leave the department of machinery, to which our 
notes heretofore have been exclusively devoted, and proceed 
to extend our rambles through other portions of the exhibi- 
tion. A word of acknowledgment of our indebtedness for 
much kindness and courtesy is due to Mr. R. H. Buel, the su- 
perintendent of machinery. This gentleman, in his adminis- 
tration of the affiiirs of his department, is performing a disa- 
greeable task in a most agreeable manner, and is winning 
well earned praises even from that unhappy class of exhibi- 
tors who invariably send their goods to the Fair and as in- 
variably find cause to become indignant over imaginary ill 
treatment — after the exhibition has concluded. 

THE DEPARTMENT OP THE DWELLING 

is, to the general visitor, perhaps the most interesting por- 
tion of the display. Each year brings a host of new inven- 
tions, most of which are calculated to lessen the drudgery of 
household labor and render " women's work " easier to per- 
form. One of the first articles that attracts our attention is 
a steam coffee roaster. A tin boiler, of about a foot in length 
and two or three inches in width, supplies steam to a toy os- 
cillating engine, which turns a wire gauze cylinder in which 
the berries are placed. It is only necessary to set the ma 
chine in motion and leave it to itself until the coffee is 
roasted. The idea is an ingenious one, and probably an in- 
itiatory step to the introduction of steam power for the ac- 
complishment of ordinary household duties; but then it 
seems to us that the apparatus in question is a shade beyond 
the intellectual capacity of the general type of Milesian 
handmaid. Near by is another article for culinary use which 
is an application of an old principle, and which should have 
been introduced long ago. It is termed 

WABKEN'S COOKER, 

and consists essentially of two pots placed one within the 
other, the space between baing filled with water. The sub- 
stance to be cooked is placed in the inner pot and covered 
tightly, while the water in the outer vessel is caused to boil, 
when the apparatus is removed from the fire or set back on 
the range. The vessel containing the water, keing hermeti 
cally closed, retains the warmth, so that the cooking process 
continues even after the source of heat is removed. It is 
stated that articles thus prepared lose none of their natural 
juices, and are better and more economically cooked than by 
any other method. For laborers, factory hands and others 
who generally have to carry their dinner to their work with 
them, eating that meal cold, the apparatus, we think, may be 
modified so as to be of considerable value. A small size of 
interior kettle will hold the meat, vegetables, etc., required 
for the meal, and the water in the outer vessel may be heat- 
ed before leaving for work in the morning. Then the entire 
arrangement may be placed in a wooden box of convenient 
shape lined with boiler covering or other non-conductor of 
heat anf^ tightly closed. No more attention is necessary un- 
til noon, when, on opening the pot, the dinner will be found 
excellently cooked and smoking hot. In 

WASHING MACHINES, 

we note none of especial novelty at present. The porcelain 
wash tubs exhibited last year are again presented, but we 
think that the similar, conveniences of slate from the Pen- 
rhyn Slate Company ar.e in every respect as well adapted for 
the purpose, while they are far l«ss expensive. 

nelson's glass DECORATIONS, 

designed for application to walls, ceilings^ etc., are worthy 
of a word of commendation. Oi'dlnary sheet glass is paint- 
ed in imitation of marble, wood, or in variegated patterns, 
and then firmly cemented to tlie plastering. The effect is 
very rich-, the high-poJishol the material giving the appear- 
ance- «f elaborate' finish. ' 

DURAND'S SILVERED MIRRORS 

are remarkably handsome and well worth examination. We 



notice one large specimen in particular, composed of a single 
plate of heavy glass surrounded by an exquisite border of 
filigree work in silver and gilding. 

Slate mantels, from the various firms engaged in the man- 
ufacture, are displayed In every style. These have been so 
largely introduced into modern dwellings that we need make 
no special comment regarding them. The 

MATTRESSES 

are almost all variations on the well known and excellent 
network of wire, the points of difference lying in the arrange- 
ment of springs, etc. There is one novelty among these: a 
system of making both pillows and mattresses of bent 
springs distended by spiral coils of heavy wire. As usual, 
the inevitable bed to be presented to the President of the 
United States is on hand. As a matter of curiosity, we 
should like to be Informed when that donation is to take 
place, as to our certain knowledge the same, or a very simi- 
lar couch, has been on exhibition under the placard for two 
previous Fairs. 

Messrs. J. and R. Lamb, although they have almost a mon- 
opoly in the manufacture of church decorations and furni- 
ture, exhibit such excellent work that we cannot refrain 
from giving it a word of praise. Similar credit is due to 
Messrs. Mitchell, V^ance & Co. for a display of superb de- 
signs in gas fixtures, bronzes, and chandeliers. There is an 
Ingenious little Invention, attracting considerable attention in 
this portion of the building, known as Batchelder's 

ELECTRIC TORCH, 

which consists of two disks of hard rubber and leather 
which, when rubbed together, generate sufficient electrl«lty 
to give a spark In the interior of a bell-shaped end of a long 
bent arm. In shape, the device resembles an ordinary spirit 
lamp gas lighter, the curve in the arm permitting it to be 
used while the globe on the fixture Is In place. Another 
similar apparatus Is exhibited, made with disks as above, 
which are attached directly to the burner. Instead of beiig 
portable. 

Passing out of tlae department of the dwelling and on to 
the main floor of the hall, we stop before a case of articles 
made by a process that Is rapidly superseding the more ex- 
pensive, though perhaps more artistic, method of carving In 
wood by hand. The work is made of 

COMPRESSED WOOD. 

Ordinary carpenter's shavings are pasted together at ths 
edges in sheets, which are again attached together in layers 
of fourteen thicknesses. The board thus made is placed be- 
tween brass dies and subjected to the action of a powerful 
hydraulic press which forces the wood into the matrices, 
molding It into the required form. The piece is then re- 
moved In the shape of a thin veneer, and is backed by ordi- 
nary material cut to the proper size. As the shavings of any 
kind of wood may be employed, It is evident that the most 
valued and elaborate carvings maybe imitated. 

On the right hand side of the hall are a number of tables 
and shelves covered with a remarkably, fine display of the 

PRODUCTS OP THE LAND DEPARTMENT OF THE NORTHERN 
PACIFIC RAILROAD, 

including fruits, cereals, vegetables, and minerals. The 
vegetables are exceptionally large and fine, while the fruits 
and cereals give abundant proof of the wonderful fertility 
of the soil. The idea of thus bringing home to the people 
of the Eastern States the Immense resources of our unde- 
veloped Western territories, is worthy of special commenda- 
tion, while such a method serves to describe a particular 
section of the country better than any number of brilliantly 
written and Illustrated pamphlets or circulars. 

In concluding our notes for this week, we must express 
our regret that It has been considered proper to admit ped- 
dlers to the Exhibition. We would suggest to the manage- 
ment that the " Professor," who executes sundry worn-out 
tricks of legerdemain to gather a crowd In order to sell polit- 
ical caricatures, and the individual who at stated Intervals 
smears his raiment with a tallow candle for the purpose of 
removing the grease thereof with a " magic " compound, are 
not representatives of the Industries of the American peo- 
ple. We also have to protest against exhibitors being per- 
mitted to cry their wares after the fashion of Chatham street 
vendors of secondhand garments. It is not agreeable to a 
nervous visitor to be suddenly startled by a yell in his ears 
like a Comanche war-whoop, or to be further annoyed by 
bottles of patent cement or vermin exterminator thrust be- 
fore his eyes. These things may be pecuniarily lucrative to 
the Fair, but they decidedly detract from its merits and be- 
little the dignity which It should, at leas'.s'rive to maintain. 

There is another subject to which we intended to revert 
some time since, but which has hitherto escaped our memory. 
We allude to the exceedingly questionable taste that allows 
of the exhibition of such objects as burial caskets and other 
receptacles of the dead. To a great many persons the sight 
of an infant's coffin, particularly such as are here exhibited, 
deckedwith satin and lace and opened as if to receive tke 
body. Is especially painful and distressing. If such articles 
must be displayed, let It be by small models, which will serve 
every purpose and not alloy the pleasure of visitors by. forc- 
ing into prominence the somber paraphernalia; of the ^rave.^ 



Facts lor the Iiadles.— Mib. a. H. Man, WtBtvllle Centre, N. T., hit 
used her Wheeler & WllBOo'Loct- Stitch Machine coh^antly Bliree 185«-in 
Bewing for- several families, wlthodt auyre^alrBi-eleven persons- Itavc 
learned to use.it. See .the. new Improvements, and WoDlIb*. Lock-StUch 
Ripper. 



A Complete l;iothes-Wrins;ep* 

The latest improved Universal Wringer hv.8 movaule metal clamps and 
thumb-screwa ibr fastening to any sized lub-, a folc ffig Bhelfjor'a^jron, fof 
carrying the' cfothes over the e'dge ot the tub.br machine ; cbm'poiind wooden 
sprfng-Bars, tD aqaal&e.tlidp^easnre at the roirSja paxeBtstopv-to^nrOTem;. 
the rolls Irom letting the cogs out of gear— in short, everything which inge- 
nuity can Invent has been preBsed Into service to make The Universal a 
nomplete Wringing Machine.— Jfoore's Sural Sew Yorker qfiSept. 9, I87i. 
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Tht Chart* for Intertum under this head te One Dollar a Lint. D (A< Soticet 
exceed FOur Ltnee, One Dollar and a Salfper Lint wiU te charged. 



$3,000 a year and Horse and Wagon to Agents for selling 

tbe "Domestic steam Clothea Washer." J. C. UUler, Fittsbargb, Fa. 

Absolutely the best protection against Fire^Babcock Extin- 
golBher. F. W. Farwell, Secretary, 401 Broadway, New lork. 

Wanted — Ciiculars of Makers of Wooden Pumps. P. Moon, 
Newberry, 8. C. 

Hydraulic Jacks and Presses — Second Hand Plug Tobacco 

Uactalaery. Address B. Lyon, 410 Orand St. , New York. 

The Florence Sewing Machine Agency in New Orleans, hav- 
InE a large store prominently located, solicit other Agencies. Address 
Lock Box 110, New Orleans. 

Second-Hand Books, cheap — Mechanical, Scientific and Lite- 
rary. For Catalogue, address Handicraft Fab. Co. , 31 Park Raw, N. T, 

Windmill — 3 joints, self -regulating. Snow & Co., Sterling III. 

A thorough and experienced Mechanical Engineer, who can 
Inflnence trade, desires a sltnation. Best references. Address " Engi- 
neer," Box 4000, New York Post Office. 

Makers of Glass linings for pumps, please address H. J. Tib- 
bal3,160S SprlDg Garden St. , Fblladelpbla, Pa. 

Steel Castings " To Pattern," from ten pounds upward, can 
be fonced and tempered. Address CoIUds ft Co., No. iiS Water St.. N.Y. 

To Patentees — The address of Business men throughout the 
Country sent for SO cents per hundred. H. B. Todd, Plymoatb, Conn. 

$1,000— Quick. Every traveler, d.rammer, pedlar', and can- 
vasser, can make It Oom Information which costs nothing. No humbug. 
Address, enclosing |3 00, C. C. L., Lock Box 9, New Hampton, N, H. 

Portable Engines, Saw Mills, and Shingle Machinery. Man- 
ufacturers, send circulars with prices to Box 3133, Boston, Mass. 

Oatling guns, that fire 400 shots per minute, with a range of 
over 1,000 yards, and which weigh only va pounds, are now being made at 
Colt's Armory, Hartford, Conn. 

For 15 in. Swing Engine Lathes, address Star Tool Com- 
pany, Providence, b. I. 

Machinists ; Illustrated Catalogue of all kinds of small Tools 
andMaterlals sent free. Ooodnow & WlKhtman.SSComUll, Boston, Mass. 

Peck's Patent Drop Press. For circulars, address the sole 

manufacturers, Mllo, Peck & Co., New Haven, Ct. 

Send to Cleveland M'f'g Co., Cleveland. Ohio, for descriptive 
Catalogue of their speclaltles-ComDlnation Atmospheric Ing. and Mucil- 
age Stand aod Sponge Cup, Automatic Barrel Filler, Perpetual Siphon, 
Wildet's Galvanic Battery, &c. &c. 

Manufacturers of Machinery, or any patented article which 
they desire to introduce into the New York market, will find a c pable 
agent, with the best of references, by addressing S. C. Hill, 38 Courtlandt 
Street, New York. 

Mulock Balanced Mower and the King & Mulock Pat. Steam 
a d Water Eagine,now at the American Institute Fair. Will sell Patents or 
arrange TMthmanufacturersiorBoyalty. King & Malook,Miadletown,N,Y. 

Pipe Cutters, equal to Stanwood's, for cutting ofi" iron or brass 
pipe. Price, % to 1, »2.50. Apply to G. Abbott, 31 Devonshire Street 
Boston, Mass. 

Ashcroft's Original Steam Gauge, best and cheapest in the 
market. Address E. H. Ashcroft. Sudbury St., Boston, Mass. 

Heydrick's Traction Engine and Steam Plow, capable of as- 
cending gMde 8 of 1 foot in 3 with perfect ease. The Patent Bight for the 
Southern States for sale. Address W. H. H. Heydrlclc,Chestnut HlU.Phila. 

The Berryman Steam Trap excels all others. The best is 

always the cheapest. Address I. B. Davis & Co. . Hartrord, Conn. 
Wanted— Copper, Brass, Tea Lead, and Turnings from all 

parts of the United States and Canada. Duplaine & Beeves, 160 South 

Broad Street, Philadelphia, Pa. 
Pleasant Booms, with Power to let at low prices, in a village 

of 12,000 Inhabitants. Address Lock Box 189, Woonsoeket, B. L 

For Sale— A Second hand 60 lb. Hotchkiss Hammer, in good 
order ; also, a 24 In. by 8 ft. Planer. E. & B. J. Gould, Newark, N. J. 

The Berryman Heater and Kegulator for Steam Boilers— No. 
one using Steam Boilers can afford to be without them. I. B. Davis & Co . 

Steam Boiler and Pipe Covering— Economy, Safety, and Du- 
rability. Saves from ten to twenty per cent. Chalmers Spence Company, 
foot East 9th Street, New York-1308 N. 2d Street, St. Louis. 

T. B. Bailey & Vail, Lockport, N. Y., Manf. Gauge Lathes. 

Walrus Leather for Polishing Steel, Brass, and Plated Ware. 
Greene, Tweed & Co. , 18 ParkPlace, New York. 

Diattionds and Carbon turned and shaped for Philosophical 
and Mechanical purposes, also Glazier's Diamonds, manufactured and re- 
set by J. Dickinson, 64 Nassau St., New York. 

Brown's Pipe Tongs— Manufactured exclusively by Ash- 
croft, Sudbury St. , Boston, Mass. 

American Boiler Powder Co , Box 797, Pittsburgh, Pa., make 
the only safe,sure,and cheap remedy for 'Scaly Boilers.' Orders solicited. 

Gear Wheels for Models. Illustrated Price List free. Also 

Materials of all kinds. Goodnow & Wightman, 33 CornhiU, Boston, Mass. 
Windmills : Get the best. A. P.Brown & Co.,61 Park Place,N.Y. 

Ashcroft's Self-Testing Steam Gauge can be tested without 

removing it from Its position. 
Machinery Paint, all shades. Will dry with a fine gloss as 

soon as put on. |1 to tl.50 per gal. New York City Oil Company, Sole 

Agents, 118 Maiden Lane. 

The Berryman Manf. Co. make a specialty of the economy 
and safety In working Steam Boilers. I. B. Davis & Co. , Hartford, Conn. 

Williamson's Boad Steamer and Steam Plow, with Bubber 

Tires. Address D. D. Williamson, 82 Broadway, N. T-, or B^x 1809. 

Belting m is Belting— Best Philadelphia Oak Tanned. C. W. 
Aloy.SQl and SOS Cherry Street, Philadelphia, Fa. 

Boynton's Lightning Saws. The genuine $500 challenge. 

Will aut five times as ta»t as an ax. A 8 foot cross cut and buck UM, (6. 
E. M. Boy nton. 80 Beekman Street, New York, Sole Proprietor. 

For Steam Fire Engines, address B. J. Gould, Newark, N. J. 

Brawn's Coalyaid Quan7& Cctntiacters'Appaiatas for hoiBting 

tuft coaveylsff losteTiall^tri^ cable. ^. D. AaSria^ 4 Brb. <l{Wa)ier it.ir.T. 



Better than the Best — Davis' Patent Becording Steam Gauge. 
Simple and cheap. New York Steam Gauge Co. , 48 Cortjandt St., N.Y. 

For Solid Wrought-iron Beams, etc , see advtrtisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

For hand fire engices,addie.'S Bumsey 4 Co.,SeLeca Falls,N.Y. 

All kinds of Piesses and Dies. Bliss & Williams, successors 
to Mays ft Bliss, 118 to 182 Plymouth St. . Brooklyn. Send for Ca alogue. 

Mining, Wrecking, Pumpine, Drainage, or Irrigating Machin> 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

Portable Baths. Address Portable Bath Co,, Sag Harbor, N.Y. 

Pres8e8,Diea&alloantoolB.FerTacuteMchWkB,BridgetoB,B9.J. 
Also i-Spindle axial Drills, for Castors, Screw and Trunk Pulleys, ftc. 
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SPECIAL NOTe. — TMa column U designed for the general interett and In 
structlon of our readers, not for gratultoue replies to questions of a 
purely Jmatnesa or personal nature. We will publish such Inquiries 
hmcevtr, when paid/or as advertisements at (100 a Utm, under the head 
Of " Btuiness and Personal." 

ALL rtferenu to back numbers must be by volumt and page. 



Cleaning Brass.- C.G. S.. and others.— See pp. 281, 298,814 

and 329, of our twenty-fifth volume. 

Hydrogen in the Atmosfhebb. — F. F. suggests that the 

Ignltloa, by electricity, of hydrogen in the air may be the cause of many 
loud thunder claps, and that the combustion may cause the additional 
rain which often falls after the lightning fiash. Answer : The theory is 
not new, and has been published in many of the ordinary text books.— 
J. T. N.,ofN. Y. 

Distance of the Babth from the Sun.— WUl any one of 

the wise people who know (?) that the earth is nearer to the sun at one 
season of the year than at another be kind enough to tell how they know 
It?— D. Answer: A very little attention to the subject will convince D. 
that the distance of a heavenly body can be easily ascertained, and will 
save him from (uestlonlng the accuracy of those who are better Informed 
than he is. Norton gives the following method of ascertaining the dis- 
tance of the sun, simple enough to those who have access to the necessary 
instruments and books : Measure the altitudes of the upper and lo wer limbs, 
and take half their sum for the altitude of the center, and add or subtract 
the apparent semi-diameter ofthe body, takenlTom the Nautical Almanac . 
The observations are facilitated by using the movable micrometer wire 
In establishing the contact with the limb ; then by turning the micrometer 
screw, measuring the interval between the position of the movable and 
that of the parallel stationary wire, and adding the measured interval to 
the mean of the microscope readings. —J. T. N.,of N. Y. 

Oxygen and Hydrogen. — A. W. asks : Is it dangerous to 

combine hydrogen with oxygen, having the gases in separate cylinders, 
and a rubber tubing (Tom the cylinders to a platinum burner? Answer ; 
The combustion of hydrogen with oxygen can be done with safety, and 
is daily effected by the oxjhydrogen gas light; accidents have, however, 
taken place from careless handling. A mixture of the gases in a vessel 
in certain combinaUons will explode it ignited. One part of hydrogen and 
eight of oxvgen by weight, or. in other words, two volumes of hydrogen 
to one of oxygen, will explode on contact with an electric spark or any 
red hot substance. The vessel will be seen, afterwards, to be bedewed 
with water, which is thus. In the language of the chemists, H2 O .— 
J. T. N., of N. Y. 

Perishability of Air and Water.— F. F. of Me., asks : 

Why Is it that water, air, and other universal substances do not wear out ? 
lAnswer: Nothing ever " wears out." It merely changes its form, appear- 
ance, and locality. A textile fabric has Its surface abraded, but the cot- 
ton, wool, or silk is merely rubbed away ; and even if burnt by fire, the 
elements of which the fibers are constituted still exist In undiminished 
(uantity, ready to unite again to form the same substance. " Wearing 
out" is an absurd phrase when used in reference to Nature or Science. 
The quantity of matter In the universe Is without doubt the same aS it 
always was ; and different substances change their characteristics only. 
And these changes affect water and air as well as another matter.— J. T. 
N., of N.Y. 

Saw Mill Queries.- M. M. S., of 111., asks : What is the 
proper speed tor a portable engine, used to drive a circular saw, the cyl- 
inder being ten inches in diameter with a sixteen inch stroke? Also 
what is the power of an engine (It being new and first class) with steam at 
elKhtypounds? What is the rule for measuring the power of engines? 
Answer: You do not tell us the size of your saw. If you run the engine 
so that the periphery of the saw travels at the rate of 9,000 feet oerminute, 
you will have a good average speed for ordinary work. To ascertain the 
power of an engine, you must have the number of revolutions per minute, 
In addition to the other figures. Your engine, if well built, shon d give you 
half a horse power for each revolution per minute. To find the horse power 
of an engine, multiply the pressure per square inch In pounds by the plstou 
speedinfeetper minute, and then maltlply the result by the area of the 
piston In Inches, and divide by 33,000. Your platon meamres 18 'S square 
Inches ; so 80 lbs. pressure x8 '68 feet (the travel of your piston to each 
revolution) x18'5_l8T0t'8, foot pounds, 33,000 of which are a horse power. 
-J. T.N.,ofN. Y. 

Power of Levers.— G. D. asks ; How much power can be 

obtained by a lever or series of levers S or 6 feet in length ? Is there any 
rule that can be used to calculate the power that may be exerted in that 
way? I would make the same Inquiry concerning cog wheels.— G. D. 
Answer : Power cannot be obtained by a lever at all. There Is no coiitri - 
vance by which power can be augmented. You raise a greater weight by a 
lever, but you raise it through a shorter distance ; the mechanical force in 
foot pounds is the same at both ends of the lever. The weight that can br 
raised at the short end of the lever by that applied at the long end varies 
with the position of the fulcrum, or, in other words, inversely as the pro- 
portion of the two parts of the lever; and the distance through which the 
weight is raised varies directly as the said proportion. Both levers and 
cog or gear wheels transmit the number of foot pounds that you apply to 
them, less the friction. If by a lever you raise double the weight, you may 
know that you raise It half the distance, that is, that it will take twice tne 
time to raise it the whole distance. The proportions of the efficients of 
cog wheels may be found by counting the teeth.— J. T. N. , of N. Y. 

Exterminating Snails.- To J. A. D., query 15, page 217. — 

Cement the well from the platform to the water, plasterlnglt like the wall 
of a house, using the common brown cement, with about one third aand.— 
J.W. N.,ofN. J. 

Saw Mill Hands.— To G. V. V., query 5, page 802.- The 

chief reason wby &aw mill owners cannot get men 1> because they will not 
pay over (40 a month wages. Meii who can ma a mill perfectly can be 
bad by paying them wages. —A. U. , of Uo. 

Dissolving Shellac— To L. Q. B., query 3. page 217.— To 

an ounce of shellac in a gill of water, add a piece of borax about the size 
of a small hickory nut ; let it simmer bat not boll, and stir it gently until 
dissolved. After lthascooled,addvalerlf too thick— T. A. A., of Mass. 

Saponification of LnrsEBD Oil.— To J. D. B., query a, 
inkge802.-If the llnseedoll Is tluwoolei^ cloth list b«ebma dzr>sroawUl 
lwT« great dlfltoQlt^lnreiBOVltic it by •eponlfioatlon vlib ea aUalL If 
&e eiotb U vstoAW, jA^oVably the beirt^ pita vfil ^ to >o«k it Is beaasi 



and so dissolve the Tarnish ; you can then thoroughly wash it with soap 
and water.— G. B. H., of Mass. 

Burning Gas.— To M., query 6, page 217.— The more light 

from the argand burner Is probably due to a better combustion of the gas. 
According to a report to the London Board of Trade (Soibstifio Aubbi- 
OAs , Tol. XX v., page 369). If the illuminating power of a Sngg'a argand 
No. 1 be taken as lOO, that or the ordinary burners would range all the 
way from 73 to 19; tne pressure of the gas was of course the »ame in each 
test, each burner uning 5 feet of gas per hour. This. I think, proves that 
the best (for tDere is a difference) argand Is the cheapest of bnmen.— 
P. B. T.,ofN. Y. 

Saw IkiiLL Hanps.— To Q. V. V , query 5, page 202.— Yes; 
the circular saw is a dlfflcult tool to handle, and this accounts for Ae In- 
competency of the men and failures of mill owners. The carriage ways 
must be level and in perfect line, and the saw lined a little into the sag. 
The saw, being properly hung, and the head blocks ruuDlnglevel and true, 
will do good work, when the saw Is properly dressed. The setof the teeth 
should be alike on both sides, each one cutting the same depth of chip. If 
you want a good saw operator, let us see your advertisement for referen- 
ces.- J. P. A.,orill. 

Boiler Scale.— Let E., query 10, page 216, make a mixture 

of sal soda, 40 lbs., gum catechu, 5 lbs., and sal ammonlac,5 lbs. Put one 
pound oi'the mixture for each barrel of water into the tank. If he perse- 
veres In this treatment, he will find his scale will be removed. After the 
scale is once removed, sal soda alone will keep It perfectly free from de- 
posit of any kind. I have used sal soda for several years, and find it works 
charmingly. My boiler was secoed hand when our firm bought It, and the 
scale was more than an eighth of an inch thick. \Sj the use of 10 lbs. ol 
soda a week, I have succeeded in getting it as clean as if it had not been 
usedaday. The holler is as clean ofiScale as> if new. My boiler is 26 feet 
long by 40 inches diameter. E. can use his Jn^ment as to how much soda 
to use for his boiler; I give him the amount nsedfor a holler of that size. 
After he has tried this, I should like to hear the result.— A- H. G. , of Mo. 

Slip op Locomotive Drive Wheels.— To C. T., query 11, 

page 234.- The crankpln when at its lowest point Is stationary, and no 
power is developed at this polnt,as there lsnomotlon;butthepln, through 
the connecting rod, piston rod and piston, forms a stationary abutment 
for the steam to rest against while the power is being developed against 
the forward cylinder head, sliding the cylinder along over the piston 
and carrying with It the engine te which it is bolted. ' While the sliding 
cylinder Is slowly nearlng the end of Its stroke, and the piston as slowly 
begins to move on the return stroke, the crank pin makes a rapid and 
wide change of position to the upper part of wheel ; a change in the devel- 
opment of the power now takes place, for now the piston itself becomes 
the moving mass, dashing along at a speed much greater than the moving 
train, carrying with It, through Its connections, the crank pin. The wheel, 
being merely a circular lever with its pivot constantly at the point of con- 
tact with tta« rail, pushes the axle in the center forward against the box 
and frame, thus propelling the engine, and so on, alternatf-ly pusbingtbe 
train by the cylinder holts, and by the Jaws of the axle box. The power 
for slipping wheels or propelling engine IS the same in both movements, 
except that there may be an excess of friction against the forward part of 
axle box when the piston Is the mover.— G. £. F., of N. B. 

Gravity. — J. W. T. attempts, on page 250, to answer the 

query 30, page 1S3: " Do bodies weigh more at the poles than at the equa- 
tor." He says "at the level of the sea there can be no difference between 
the weight of bodies at the equator and at the poles. If there were, the 
water of the ocean would sink where it was heaviest and rise where It was 
lightest, tin the equilibrium would be restored and the weight would be 
tne same. " He further says •' this Is what has taken place, for the centrif- 
ugal force due to the earth's rotation has enlarged Its equatorial at the 
expCBSe of the polar diameter." Now, his reasoning "If there were, etc. ." 
wouldbecorrectif the earth were not rotating, in which case it would 
have assumed a globular form in consequence of the molecular attraction, 
on the same principle on which melted metal, that hardens while falling 
through the air (in which case its p irticles are free to shift), forms globu- 
lar ishots. But the earth is rotating, as he himself admits. By this rota- 
tion a new force, the centrifugal force, diminishing from the equator to- 
wards the poles, Is generated, which would disturb or has disturbed the 
globular equilibrium. As he denies greater weight of bodies near the 
poles, he proves by his reasonlDg " If there were," etc. , that there was no 
sinking in of the poles, which is contrary to the fact. In saying"this is what 
has taken place," etc. , he admits the sinklug in of the poles, in conse- 
quence of the rotation of the earth, which is correct. Now, if the result 
arrived at by a supposition is contrary to the facts. It is obvious that the 
supposition .was wrong. So J. W. T. has erred twice, in adopting a wrong 
supposition and In contiadicting himself . —G. W., of N. Y. 

Oommanloatlons Received.. 

The Editor of the Scientific American acknowledges, 
with much pleasure, the receipt of original papers and con- 
tributions upon the following subjects : 

On a New Fungns. With a Stereo-picture. — By G. B. L. 

Thermometrical Observations. — By J. P. B. 

On the Duration of Time from the Creation to the Present 
Year.- By H. E. G. 

On the Efifects of Lightning upon Trees.— By F. H. 

On the Changing of Pay Day.— By W. B. D. 

On the August Meteoric Shower. — By J. H. 

On the Condition of Matter which Constitutes a Vacuum 
in Electricity. — By D. 

On the Dangers of Car Coupling. — By D. M. S. 

On Burial Customs in Bavaria.— By B. C. J. 

On Science and Beligion. — By E. W. 

On a New Form of Propeller for Canal Navigation. — By A.T. 



Dnder tMi heading we shall publish weekly notes q/ some of the morepromt- 
Tient home and foreign patents. 



Laed Coolsb —George Carleton Cassard, Baltimore, Md.— The invention 
relates to that special class of machines In which melted lard Is received 
and stirred continuously until cooled by the application of air, water, or 
other medium. The invention consists in immersing at iotervals, within 
the 1 ard receptacle, one or more hollow cylinders, or sections of cylinders, 
in whiah a> e placed cooling fluids, or other heat absorbents. It also con- 
slats In forming the serapers, which are employed t > prevent adhesion of the 
lard to the cylinders, of straight vertical slats aid straight sp< Ings. It also 
consists in combining the lard outlet valve wltn a rod passing through but 
not in contact with th.; rotary shaft of the machine, and operating it by 
means of a lever located on top of the machine. 

Oil Cait. Joshua Bobinson, Baltimore, Md.— The Invention eenslsts Is 
providing the neck of a ean with an electric spout or Uo be)d thereto by an 
inwardly pressing spring, and also with an air chamber bavlDg apertnre» 
which facilitate the outlet of oil. 

WISZL FUiw.— William Mason, Monmonth,Ore8ron.—Tbis invention has 
for Its object to (brnlsh an Improved Hulky plow. The axle Js bent twice »1 
right angles, or made with a short oS^et or shoulder at the land side of the 
firame, so that the said frame may be level while one wheel is ronningln tlie 
toiTOw and the other upon the nsplewedlasd. The laid Oume it mppoited 
by S8d pivoted to (he ntd e^e. The forwiti enUi ot tlie besmsof flie 
ftttak aft at'MJhM to in'i oVO>A^ Ait* ot ibb reUr (bS oiUhb toa^ie. 
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Theplow beam is placed between the beams, and through the rearendof 
all three the axle passes. To a U shaped bracket, the ends of the arms of 
which are attached to the beams so that the plow beam may move up and 
down within said bracltet. Is pivoted a lever, the rear end of which extends 
back into such a position that It may be conveniently reached and operated 
by the driver from his seat, and which may nave a foot rest or stirrup 
attached to it to enable the driver to operate It conveniently with his foot. 
The forward end of this lever Is slotted longitudinally to receive the bolt 
by which It Is pivoted to an eye bolt or other support attached to the 
forward end of the plow beam, so that the plow may be raised irom the 
ground or adjusted to work at any desired depth In the ground by simply 
operatlnK the said lever. A standard passes down through the rear part of 
the tongue, aod to Its lower end Is pivoted a caster wheel, which supports 
the forward part of the machine. The lever Is operated to raise and lower 
the plow beam and plow, while another lever Is also operated to move the 
forward end of the frame In the same direction, thus Increasing the effect. 

Wash BoiutB.— Jacob Davis, Florida, Mass.— This Invention has for Its 
object to fnrnlsh an Improved washer /or washing cloth, clothes, bedding, 
etc., aulckly and thoroughly, without wearing the cloth, straining the 
seams, or Injuring them In any way. As the heat Is applied, the boiling 
suds and steam pass up through the fines and are discharged throufth holes 
upon the clothes In the Interior of the boiler, through which they pass to a 
slot, and back Into the flues, thus keeping up a co jtlnuous circulation, 
cleaning the clothes thoroughly In a very short time. 

DrAHOND SBTTtso.— Ferdinand J. Helpers, Newark, N. J.— This Inven- 
tion relates to a new setting lor diamonds or other precious stones or Imita- 
tions thereof , though more particularly Intended for pnre diamonds, with 
the object of obtaining a better display of the beauties of the stone. The 
Invention consists Inconstructlng the setting of a series of arms or prongs 
that radiate from a coinmon center, thus exhibiting the Jewel In all Its 
beauty. 

CnLTiVAToa.-Calvln D. Perk'ns, PrlncevlUe, ni.— This Invention has for 
Its object to fttrnlah an Improved cultivator designed especially for garden 
nse as a hand machine, which may be adjusted to work at any desired dapth 
In the ground, and also to throw the soil more or lets toward the plants, as 
may be desired. The cutteis are bent at right angles so that the blades may 
work In a horwontal position a lUtle below the surface of the ground to cut 
off the roots of grass, weeds, runners, or other vegetation that may be grow- 
ing between the rows of plants. The cutting blades may be adjusted to 
work at right angles, or at any other angle, with the line of draft, as maf be 
aeslred. Upon the rims of the drive wheels are formed, or i<r them are 
att ched, ring flanges or cutters to cut off runners that may be thrown out 
from the rows or hills ol plants, such as strawberries, a'nd thus prevent the 
said plants from spreading. The machine Is light and graceful In appear- 
ance, and such a digression ftom the ordinary cultivator that It will Ukelj 
Come Into generM uSeT 

Balins Pbbss. -Joseph P. Taylor, Hudson clty.N. J.— This Invention has 
for Its object to Improve the construction of the baling press described In 
letterspatent No. 10,649, granted to Joseph P. Taylor and Jacksin R. Baker, 
Novemoer 5, 1861. To the side pans of the foundation f^ame of the press, 
upon the outer sides ot the baling box, are attached two side frames. Yokt b 
are pivoted to the outer sides of the baling Dox or to supports connected 
with the side frames. Upon the opposite or diagonal corners ot the under 
side of the yokes are farmed projections or cams, having smooth Incline' 
faces against which the ends of the levers rest. Co the outer sides of the 
yokes are attached other levers, the outer ends of which, at each end of the 
pre s, are connected by a cross bar, and serve as handles In operating the 
press. The levers first mentioned are bent Into U shape to pass around 
the ends of the baling box, and their ends or long arms project along the 
aides of said baling box, overlapping each other. The ends oi the levers 
project upward so that they may pass beneath the yokes and operate upoi 
cams or projections lurthest from the pivoting points oi said levers. The 
levers are pivoted to the sides of the ballngbox ne»r Its ends. To the center 
of the middle parts of the levers that cross the ends of the baling box are 
pivoted the lifting pawls, which are so formed and pivoted that their own 
Weight win hold them forward against the teeth of the rack bars upon which 
they operate. The holding pawls are pivoted to the end posts of the press" 
or to the baling box frame, and are so formed and pivoted that theli 
own weight may hold them forward against the teeth of the rack bars to 
hold the said rack bars in place while the lifting pawls are moved down to 
take another hold. The lower ends ol the rack bars are pivoted to the ends 
of the follower, so that the said rack bars may retain their vertical posl 
tions however much the follower may incline, as its ends are alternatt Ij 
raised by the action of the levers and pawls. Tne follower is grooved lot 
convenience in parsing the bands around the bales and moves up and down 
through the vertical baling box. Doors, which lorm the sides of the upper 
part of the baling box, are hinged at their lower edges to the ftame 
The lower edges of the doors project a little below the bars to which the 
hinges are attached, said projecting edges entering recesses formed for their 
reception at the Inner edges ol the frame to relieve the hinges from thr 
strain. The upper parts of the doors are secured In place by the bars which 
extend entirely across the ends of the baling box, and which have hooks or 
catches formed upon chelr ends to hook or catch upon the ends of other oars 
Which extend longitudinally across the upper parts or the said doors. By 
this construction the hook or catch bars and the bars form a band or frame 
•nrroundlng the baling box. The cover of the baling box is made heavy so 
that, as It is allowed to drop. It may force the material placed in the box 
downward, packing it more closely Into said box ; said cover is held down 
and secured in place by lock bars, which are pivoted at one end to the 
Bide part of the ends of the cover, so that they may be swung Into grooves 
In the inner sides oftheend posts. Cords, theendsof which are attached to 
the end parts of the cover, pass over pulleys pivoted to the upper ends ol 
the end posts. To the cords are attached hooks which, when the cover is 
Talaed, may be hooked Into hooks or eyes formed upon the upper ends or' thi 
rack bars to holdthr said cover securely woUe theballngbox Is belngfilled. 
The operating parts of the press are all located upon the outside of the 
baling box, so as to allow the baling box to be close down to the foundation 
frame, enaoUng the press to be made much lower and making It much more 
convenient than the old press. 
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SCHBDULB OF FATBHT FXBB: 



Oneoob cavsat 

On each Trade-Mark 

OnflUne each application for a Patent, (lerenteeii years). 

OnlBSumg each original Patent i 

On appeal to £zamlners- In* Chief. 

On appeal to Commissioner ot Patents 

On application for Kelasue 

On appllcktlan lor Bxtension of Patent 

On Krantliigthe Uxteusion 

us flllnit a Disclaimer 

On application tor Design (three and a halt years) 

On an application loi DesUn (seven years) 

On an annllcatinn tOT- rin«ini rtourteen vears) 



Bagholder, J. Bowers 

Bale tie, cotton, D. B. Skinner 

Bed bottom, spring. Mason, Jacobus, and Mlllen. , 

Bed bottom, spring, C. D. Fiynt .., 

Bee hive, D. J. Arnold 

Beehive, F. Qraobe 

Bee hive, G. F. Hlxson 

Bee hive, Bogers andMasoa , 

Bee hive, ScoTell and Banker 



181,593 
, 181,573 
. 131,621 
, 181,615 
, 181,589 
181,610 
181,613 
. 181,6^ 
. 181,«S! 



hlve,H. Alley, (reissue) 6,065 

Binding, etc., guide lor, G. W. White 131,583 

Bitumen and clay, F. Lea 131,690 

Boats, propulsion 01 canal, G. W. Bishop 131.653 

Boiler, wash, Slnrjlger and Sabine ^ 131,685 

Boiler, wast, G F. Stone ! 131,633 

Boiier, wash, steam, Wright and Harrington 131,641 

Bolt tor safe doors, etc., L. H. Miller 181,699 

Boot crimp, G. W. Loy 131,552 

Bjot and shoe cleaner, J. Malarkey 131,630 

Box, ash, G. Dnnlop 131,601 

Box, garbage, T. Jarvls 131,611 

Bracket, toilet, Pearson and Slusser 181,558 

Bridle bit, J. Lowbrldge 181,691 

Brush, sciubblng, B. G. Fltzhugh 181,614 

Buckle for harness trace, P. Barns 131,658 

Cap holder, percussion, Yernlaud and Spencer 131,642 

Can, oil, J. Born 131,495 

Can for pulverized material, H. Everett 181,511 

Car brake, J. C. Gibson 181,618 

Car coupling, Allen and Baldwin ISl.Sdl 

Car coupling. Firth andHolUs 181,613 

Car, refrigerator, R. J. Tunstall 13l,«2 

Car starter, W. Keeler 131,689 

Cars, construction of railway, W. G. Van Staden 181,125 

Carriage, J. B. Wlthey i »^r. 181,128 

Carriage wheel hub, J. B. Bauraan vr.;. 131,650 

Carriage seat and top, E L. Yancey 181,585 

CarrlageB,propJolntfor, A. Searls 131,568 

Carriages, too prop for, A. Searls 181,569 

Casket,corpse preserving, K. F. Carran 181,668 

Chairs, etc., seat and back for, C. D. Flynt 131,611 

Cliurn, W. P. and H. T. Messlok 181628 

Churn, Campbell aod Elliott 131.6ia 

Cigar machine, S. Schofleld 131,561 

Cigar fillers, machine for bunching and binding, H. Schmidt 131,109 

Cloth drying aaohlne,N. P. Akin 181,586 

Clothes dryer, N. F. Mathewson 181,690 

Coal conveyer and elevator, J. T. Hoole 131,688 

Cock. M.T. F. O'Donnell 131,556 

Oock, basin. A. Crossley 131,601 

Column, wroughtlron,T. C. Clarke 131,00. 

Combs, press for molding, W. and H. W. Noyes 131626 

Compound for destroying worms and insects on trees, Z . F. Be Moss 181 .60b 

Compound tor fabrics, waterproofing, F. Y. Roudlez., 131.56^: 

Corn, machine for stripping broom, J. B. Stlne 131,118 

Corner strip, G. Corbett 181,506 

Cornice, window, W. Lloyd 131,551 

Crib, traveling, S. L. Mercer 131,698 

Cultivator, W. L. Thompson 131,1.0 

Curtain fixture, I. B. flTerner 181,643 

Curtain fixture, H. H. Burri t 131,496 

Curtain cord attachment, W. R. Colo 131,508 

Cushion, spring, C. D. Flynt 131,671 

Dish oleaner.R. T. Osgiod 131.556 

Dredging machine, A J. Gove 131.608 

Drining rocks, machine for, G. B. Pnllllps 182,551- 

Drying apparatus, grain, J. HolUngsworth 181,682 

Earth closet, A. Mallory 181,694 

Egg beater, W. O. Crocker 131,600 

Elevators, machine for making boxes for, W. L. Touiig 181,648 

Engine, steam. J. Holly 131,545 

Englue, traction, W. Humberstone 131,615 

Envelope, rouleau, A. J. Gove 1S1,C09 

Fare box. portable, J. C. Schcoley 131,110 

Fence poet.F. Miller 131,6i>4 

Fuel, preparing peat for, W. S. Tlsdale 181.571 

Furnace, hot air, W. Twltchell 131.128 

Furnace charging apparatus, blast, J. H. Collins 181,66; 

Furnaces, door for puddling and other, G. E. Reynolds 131,562 

Gafl' fastening, J. H. David 18l,50E 

Gage ca^e, steam, H. Belfield 131,63 

Gas regulator, A. H. Phlljlppi 131,10: 

Gas retorts, machine for charging, T. F.Rowland 181,564 

Gin, cotton, B. Jones •"• 131,54f 

Glass, looking, G. H. Chlnnock 131,666 

Goring uppers, apparatus for, J. C. Touzet, (reissue) 5,01.'' 

Grate bar,P. and A. Umholtz 131,641 

Gun look, J. J. Byers 131598 

Gutter, street, H. O. Ames 131,588 

Harvester cutter, H. Unger 151,580 

Harvester pitman, B. E.J. Ells 181,611 

Harvester pitman, G. W. Harrison, (reissue) 5,068 

Hay binder, M. A. Dilley 131,509 

Hay tedder, C. R. Frlnk 131,518 

day and straw stacking apparatus, D. W. Baird 181.590 

Heater, sad iron, J. Fewkes 131,615 

Heater for melting sealing wax, etc., portable, E. 1. and F. Hyde... 181,684 

Hemp,flax, etc. , machine for hackling, J. Rlnck 131,108 

Hinge, blind, C. G. Shepard 181,571 

Hoe, soufBe.T. R. Peck 131,627 

Hydrant and street washer. J. Fainan 131,512 

tee cream freezer, E. Ralloway 131,611 

Inkstand and bell combined, A. J. Lyon 131,692 

•Tar, fruit, J. L. Mason 131,695 

.Journal bearings, lining for, Boody and Merrill 181,653 

Knitting machine, J. Bradley 131,535 

Lamp boiler. P. H. Sims 131 Hi 

Lamp heater, L. E. Truesdell .....a. 131,51( 

Lantern globe or shade for street lamps, J. N. Aronson 131.649 

Last for boots and shoes, nailing, J. A. Saff ord .- 181 565 

Life saving apparatus, J. B. Stoner 131,7i9 

Lock, door, J. Brady 13 ,654 

Lock, permutation, H. C. Thrall 131,516 

Locomotives, smoke conductor for, A. Storm 131,639 

Locomotive and rail way, tt action, W. B.Hyde 181,685 

Loom for weaving wire cloth, Wright andSawyer 131,584 

Looms, temple for, Allen and Moody 131,491 

Looms, picker motion lor, J. Stever 131,575 

Lubricator, W. R.Shaw 131,510 

Malleable, process of rendering cast iron, A. H. Siegfried 181,634 

Mattress, W. F. Wehrmann 181,721 

Medical compound, A. D. Breazeale 131,655 

&Ietal, machine for double seaming sheet, F. Kenney 181,541 

Meter, liquid, G. Slckels 181.633 

Meter, water, W. E. Desper 131,604 

Molding machine, M.W. Clark 131,666 

Mortar and cement, preparation of , H. T . D. Scott (reissue) 5,07u 

Motor, C. J. Schumacher 131,631 

Movement, mechanical, C. B. Sawyer 131,566 

Mower, lawn. B. L. Walker 181,126 

Nails, manufacture of horseshoe, A. H. Caryl 181.664 

Nuts, device for fastening, D, Sawyer 131,6£0 

Ore crubher, W.P. Hammond 131.612 

Packing, piston, W.F. Williams 131,64 

Pipe, elbow. Chamberlain and Crawley 13i,49d 

Plane, bench, C. H. Hardy 13 ,544 

Plow, F. P. Brannan 181,596 

Plow,W. H Smiley 18lit36 

Plow.H. B. Hakes 131.619 

Poker, fire, J. C. Klein 131,618 

Powder flask, G. A. andG. D. Capewell 181,491 

Power, animal, B. F. Carpenter 181,498 

Fowlr, spring motive, J. B, Howell. 181,614 

Preserving eggs, A. B. Davis , 131,307 



Press, A. Lasswell 181,619 

Presses, griping block for, O. W. Swinebroad 131,640 

Printer's giUey, J. W. Skinner 131,713 

Printing press, 0. Potter, Jr 131,702 

Propeller, endless chain, C. C BIsbee 131,494 

Pruning Implement, J. Reynolds 131,70 

Pulley block, J. Boyle 131,694 

Pump, White and Morltz 131,644 

Pump, W. S.Carr 131,6E3 

Pump reel, sand, M. A. Richardson 181,706 

Pump, steam vacuum, C . H. Hall 181,515, 131,516, 181,517 

Same 131,518, 131,519, 181,520, 131,521, 131,522, 131,523 

131.524, 131,525, 131,526, 131,527, 131,528 
181.529, 131,530, 13l,5n, 181 532, 181.583 
131,534. 131,535, 131,536, 181,587, 131,538 
131,589, 131,540, 181,541, 131,542, 131,543 
Pump for Steam engines, combined force and bucket, J. S. Wilson... 131,646 

Ra];road switch, J. C. Conkey 131,505 

Railway track anchor, J. T. Clark 131,501 

Railway Joint, compensating, F. Oakley 131.554 

Rein holder, R. H. Bacot 181,492 

Relnguldefor vehicle?, J. ReynoUs 181,704 

Revenue stamp for cigars, C. F. Martorano 131,69B 

Rice pounding machine, A. H. ^lewerd 131,512 

Ring, suspension, H. Griffiths (rijissue) 5,067 

Roaster, coffe!>, J. Brown 131,597 

Sash holder, H. W. Stephenson, Jr 131,637 

Sash, window, D .H. Carpenter 131,662 

Jawmlll.M.A McAfee 131,622 

Saw table, circular, A. Lachappelle 181,549 

Salt brines, etc., apparatus for evaporating, C. E. Trlpler 181,121 

Sawing machine, J. A. £ ston.-. 131,510 

Sawing machine, scroll, T. W. DowUng 131,669 

Scraper, revolving road, F. A. Jacobs 13i,686 

Scraper, revolving roaa, J. A. Stafford 131,117 

Separators, feed regulator for middlings, A. G. Mowbray 131,625 

Sewing machines, treadle lor, Pangburn and Barnett 131,567 

Sewlngmacbines,rnfflerfor, A. Johnston, (reissue) 5,010,5071,5,012 

-loldering apparatus, W. D. Brooks 131,656 

Spark arrester for locomotives, E. H. Haggens 131,514 

Spinning wheel, J. Bryce 131,657 

Spinning machines, spindle for, D. H. Rice 131,705 

Splints, felted fabric for surgical, J. Cocking 131,599 

Stalk cutter, L. Souiat 131,514 

Steam trap, H. Rlcbmann 181,707 

Steam generator, sectional, S. L. WIegand, (reissue) 5,016 

Stone dressing machine, L. E. Truesdell 131,519 

Stone, machine for finishing. A, F.Davis 131,602 

Stone, manufacture of artificial, Ransome and Bessemer 131,561 

Strap for packing boxes, metallic, H. C. Dixon 131,605 

Stove, heating, D S. Baker 131.498 

Stove pipe damper, R. R. Ball 131,591 

Stove, base burning, 8. Spoor, (reissue) 3,074 

Syringe, P. McElroy ; 131,697 

Chrashlag machine, dust conveyer for, J. B. Hunsberger, (reissue). 5,069 

CIcket, railroad, T. A. Jebb 18l'687 

Coycarriage, C.C. Johnson 181,688 

Track lifer, F. Varin 131,124 

Track laying apparatus, P. Vltall 131,581 

Truss spring, W. Pomeroy 131,560 

Turpentine, distilling, A. K. Lee 181530 

Vaccinator, J. ZIrbes 131129 

W^agonseat, npring, G. H. Spencer 13i 716 

vrasherandbollercomblned, J. Rnnkle 131629 

fV ashing machine, Montfort and Riley 131 553 

flashing machine, L. D. Wheeler 131 532 

Washing machine, J. Barnes iSi'592 

Washing machine, J. H. Doyle 131606 

Washlog machine, L. Caldwell isi 659 

Wathlng machine, J. S. Ord 131700 

VTashlng machine, J. Seaman 131.711 

Watch case spring attachment, G. L. Gason 131610 

Water closet, H. H. Craigie, (reissue). 5*066 

Water wheel and seW'hg maclilne, combined, 1. Hyde 131,616 

Well, driven or bored, M. T. andM.C. Chapman 131500 

Wells, drill for boring, L Klerltz 131,548 

Window frame, metallic, D. H. Carpenter 13i,661 

Wire, annealing and tinning, £. H. Hill 131,680,131681 

Wood from rags of cotton and wool, separating, J. H. Collins 13i,504 

Wringer, clothes, H. K. Smith 131,114, 131115 

APPLICATIONS FOB EXTENSIONS. 

Applications have been duly filed, and are now pending, tor the extension 
of the following Letters Patent. Hearings upon the respective application^ 
are appointed for the days hereinafter mentioned ; 
22.460.— MANtTPAOTOBE OF Staboh.— 8. T. Strattoh. Dec. 11,1812. 

8,500.— Beb Hivb.- J. 8. Harbison. Dec. 18, 1812. 
22,503.- OpEBATiNO Valvbs OF PnMPs.— L. J. Knowles. Dec. 18, 1872. 
22,514.— SIFTINO Shovel. —P. A. Sabbaton. Dec. 18,1812. 



EXTENSIONS GRANTED. 
21,659.— FoLDlsoGniDE,— A. Douglas. 
21.698.— HoBSE Kakb.— M. Raezer. 
21,112.— HoESB Raeb.— G. Whltcomb. 
21,112.— HoiiSE Bake.— G. Whltcomb. 



6,149.- 
6,150.- 
6,151.- 
6,152.- 
6,153.- 
6,154.- 
6,155-- 
6,156.- 
6,157. 



1,000.- 
1,001.- 
1.002,- 
1,003.- 
1,064.- 
1,005. 
1,006.- 
1,007,- 
1,008,- 
1,009.- 



DESIQNS PATENTED. 
-Tot Steam E»aiifB — G. A. Brown, Farmlngton, Mioh. 
-Stove.— E. S. Heath, Baltimore, Md. 
-CooKETB. —J. Letchworth , Buffalo, N. Y. 
-CooKBTE.- J. Letchworth, Buffalo, N. T. 
-Last.-Q. D. Melotte, Utlea, N. T. 
-Haib Net.— G. Osborne, Brooklyn, N. T. 
-CooKiNS Range.- W. A. Spicer, Providence, R. X, 
-Toy Bank.- D. A. Stiles, Durham, Conn, 
-Shawl.- F. Wink, Philadelphia, Pa. 



TRADE MARKS REGISTERED. 

-Sewing Silk, etc.- Bralnerd, Armstrong & Co. , New York city. 

-LAMPBrKNEES.— Bristol Brass and Clock Company, Bristol, Conn 

-Whisky.— J. E. Cassldy, Boston, Mass. 

-Fkiotion Matches.- J. L. Clark, Oshkosh, Wis. 

-CtTTLEBY, ETC.- W. Clauberg, Sollngen, Prussia. 

-Lead Pencils.— Cutter, Tower & Co, , Boston, Mass. 

-Floub.- Empire Mill Company, St. Louis, Mo. 

-Paints.- Maxwell & Clarke, Brooklyn, N. Y. 

-C0B8BTS. -:-Ottenhelmer, Rothschild & Co. , New York city. 

-Plow.— Springfield Iron Works, Springfield, Mo 



COPIES OF FATEHT8. 

Persons desiring anypatent issued irom 1836 to November 38, 1867, can be 
supplied with official copies at a reasonable cost, the price depending 
upon the extent of drawings and langtb of specification. 

Any patent issued since November 27, 1867, at which time the Patent Ot- 
flee commenced printing the drawings and specifioatlons, may be had by 
remitting to this office VI. 

A copy of the claims of any patent Issued since 1836 will be furnished 
for «1, 

When Ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, and date of patent. 

Address Mann 4s Co. , Patent SoUcltors, St Park Bow. New York city. 
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Praciical Hints to InyeMors. 



"ETUNN & CO., Publishers of the SCIENTIFIC Ambkican 
•^•^ h»Te devoted the past twenty- five years to the procuring of Letters 
Patent In this and foreign countries. More than 50,000 Inventors have avail- 
ed themselves of their services in procuring patents, and many millions of 
dollars have accrued to fbe patentees whose specifications and claims they 
have prepared. No discrimination against foreigners ; subjects of all coun- 
tries obtain patents on the same terms as citizens. 

How can I Obtain a Patent ? 

U the closing Inquiry in nearly every letter, describing some Invention 
vhich comes to t is ofilce. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various ofilcial rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek, the aid 
of persons experienced in patent business, and have all the work done over 
again. The best plan is to solicit proper advice at the beginninfi'. If the 
parties consnl ted are honorable men, the inventor may safely confide his 
Ideas to them ; they will advise whether the improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 

How Can I Best Secure ITIy InTentton ? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally Is as follows, 
and correct: 

Construct a neat model, not over a foot In any dimensfoa— smaller if pos- 
sible— and sendby express, prepaid, addressed toMuKX & Co., 87 Park Bow, 
Kew York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise yon as 
to its patentability, tree of charge. Or, if you have not time, or the means 
at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospect 
of a patent will be received, usually by return of mail. It is sometimes 
best to have a ssarch made at the Patent Office; such a measure often sav^ft* 
the cost of an application for a patent, 

Preltmtnary Examination. 

In order to have such search, make out a written description of the Inven- 
tion, in your own words, and a pencil, or pen and Ink, sketch. Send these, 
with the fee of $5, by mail, addressed to A^csm & C 0. , S7 Park Bow, and in 
dae time you willAfeO'lre an acknowledgment thereof , followed by a writ- 
ten report in regard to the patentability of your improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 

To make an Application for a Patent* 

The applicant for a patent should furnish a model of his Invention If sus- 
ceptible of one, although sometimes It may be dispensed with ; or. If the in- 
vention be a chemical production, he must furnish samples of the Ingredi- 
ents of which his composition consists. These should be securely packed, 
the Inventor's name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munk & Co. Persons who live in remote parts of the country 



can usually purchase drafts from their merchants or their New York cor- 
respondents. 

Caveats. 

Persons desiring to file acaveatcanhave the papers preparedin the short- 
est time, by sending a sketch and description of theinvention. The Govern- 
ment fee for a caveat is |10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
MTJHN& Co., 87 Park Bow, New York. 

Relssnes. 

A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire Interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake without any irauduleiit or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co.. 
87 Park Row, for full particulars. 

Rejected Cases. 

Bejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 

Trademarks. 

Any person r firm domiciled 1 n the United States, o r any firm r corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Mxtnn & Co. , 87ParkBowi 
New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country, may 
gccure patents here upon their new patterns, and thus prevent others from 
, abricatlng or soling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as Important to citizens as to foreigners. For 
full particulars send for pamphlet to Mtjnn & Co. , 87 Park Bow, New York. 

Canadian Patents. 

L 

On the 1st Of September, 1872, the new patent law of Canada went into 
force, and patents are now granted to citizens of the United States on th^ 
same favorable terms as t3 citizens of the Dominion. 

In order to apply f)r a patent in Canada, the applicant must furnish a^ 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 

The patent may be taken out either for five years (government fee |20), or 
for ten years (government fee $40) or for fifteen years (government fee J60;. 
The five and ten year patents may be extended to the term of fifteen years. 
The formalities for extension are simple and not expensive. 

American inventions, even if already patented in this country, can be pat- 
ented in Canada provided the American patent is not more than one year 
old. 



All persons who desire to take out patents in Canada are requested to com- 
municate with Mann.&L.eoi; 37 Park Bow, N. Y. , who will give prompt at- 
tention to the buslitesB and furnish full instruction. 

European Patents. 

Mttnk & Co. have solicited a larger number of European Patents than 
any other agency. They have agents located at London, Paris, Brussels, 
Berlin, and other chief cities. A pamphlet, pertaining to foreign pate&ts 
and the cost of procuring patents in all countries, sent free. 

MuNN" & Co. will be happy to see inventors in person, at their oflice, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions and advice, no cAar^e is made. Write plain 
do not use pencil, nor pale ink : be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, sueh as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of pateats, etc. , special care and attention is given. For information, and 
for pamphlets of instruction and advice. 
Address 

MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 

OFFICE IN WASHINGTON-Coruer F and Tth streets, opposite 
Patent Oflice. 

Inventions Patented In E;ng:laiicl by Americans. 

fCompIled from the Commissioners of Patents' Journal. ] 
From September 17 to September 25, 1872, inclusive. 
AIB ENGiifB.— C. P. Leavltt, New York city. 
Buttonhole Sewing Machines. —A. L. Wood, Boston, Mass. 
Chemical Pbockbb.— C. Morfit (of Baltimore, Md.), London, England. 
Dbi ing Sewing Machines.— R. Whltehlll, New York city. 
Babdening Brick and Stone.— G. H. Smith CofN.Y. city), London. Eng. 
Hemmkr, etc.— p. Grosfeld, W. A. Bennett, A. B. Carman, New York city. 
lUrt-iirAT Wheels, ETC.— J. K* Sax (of Pittston, Pa.), London, England. 
UaVs^ roR Bkaping Machine-.— L. B. Bruen, New York city. 
BoLLiNG Screws, ETO.--B. Boieklen, Brooklyn, N. Y. 
SfiwiNG Machine.— W. S. Llttcolo; W. A Bayer, Boston, Mass. 
Tklboeaph Wire.— C J. A.Dick, Pittsburgh, Pa., and G. A. Dick, Lon- 
don, England. 



Value of ^xfeiided Patents. 

.iDld;:pateiitec8 realize the fact that/tUelr inventions are Ukely to be more 
productive ol profit during the seven years of extension than the first 
^uU term tor which their patents were granted, we think more would avail 
themselves ot the extension privilege. Patents granted prior to I861 may be 
extended for seven years, tor the benefltof the inventor.or of his heirs in case 
of the decease of thefbrmer, by due application to the Patent Ottice, ninety 
days before the termination of the patent. The extended time Inures to 
the benefit of the Inventor, the aesignees under the first term having ro 
rights under the extension, except by special agreement. The Governmenl 
tee for an extension is f lOO, and it is necessary that good professional servire 
be obtained to conduct the business before the Patent Officer Full Intorths - 
tlon as to extensions may be had by addresaiuR 

mUiVN «& CO. 37 Park Row, NvY. 
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KATES OF ADVEBTISINQ. 
Back Paire ------ Sl*00 a line. 

Inside Paire ------ 75 cents a llns 

fot each insertion, 

Rngravings may head advertisements at tlii sanu rate per 
ine, bu measurement, as the letter-press, 

Ihe value of the Scientific AuBRicA^ian as advertising 
medium cannot he over-estimated. Its cireulation is ten 
tim£S greater than that nf any similar journal now pub- 
Ushed. It goes into all the States and Territories, and is 
read in all theprincipal libraries and reading-rooms qf 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates A busi- 
ness man wants something more than to see Ms adver- 
tisement in a printed newspaper. He wants circulation. 
]f it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is worth 2.50 per Uneto 
advertise in one cif thirty thousand. 



An Important Work for Manufdctur&rs, 
GTi^mistSt and Students. 

A HAND-BOOK 




WENDELL'S Pat. Door Stop and Holder. 
AgentB wanted. Profits 200 per r.t. Send 23c, for 
• ample. WENDELL & FRANCIS, 436 Walhut St.. Phlla. 

TInililnnn GiTe the Ambbioan Builder atrial and 
Kjll nprv you will find It paystotaKeit. Sent on 



Address 



trial four months for oph dollar 

CHAS. D. LAKET. Publisher, 

23 Murray St. , New York . 



E. 



M. MAYO'S BOLT CUTTER— Patented 

In 188T— Revised and Improved In 1871 and 1872. 

Send for Illustrated Circular, Cincinnati, Ohio. 

HAVING DISCONTINUED Manufactur- 
ing Sad Irons, will Sell the Machinery, all com- 
plete (at a bargain), for making 800 Sad Irons per day. 
isUMSEY & CO., Seneca Falls, N.Y. 



A 



TREATISE ON THE STEAM ENfflNE 



,— Jtlons to MINES, MILLS, 
RAILWAYS AND AGKICUL 



OR SALE— A Lot of Second Haiid Ma- 
chinist's Tools. Lathes. Drills, etc.. also Wood 
w'orklng Tools-all In good order. I'or particulars and 
Catalogue, apply to S. D. QUINBY, 165 Pearl Street, 
New York. 



¥ 
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SAWYER'S FURNI- 
TTTRE Fastener for uni- 
ting firmly the comers 
of tables, Dedsteada, and 
other frames, without the 
aid of mar^hinery. No 
Tenoni, MorilBes.or Glue 
used, tirnamental as well 
as useful. Sample frames 
or castings lurnished. 

For circular, enclose 
stamp to 

W. K. SAWYER, 

Three Oaks, 
Berrien County, Mich. 



EK. PHOENIX, Bloomington Nursery ,111. ; 
■ 600 acres ;3l8t year; 12GreeQ-Bo U8e6,Trees,BtjLB8, 
)QE Plants, Nursery Stock: 4Gat alogues, 20cts. 

Canadian Inventors, 

Onder the new Patent Law can obtain patenta on CL e 
kame terms as citizens. 
I'or lull parttcuiars addresi 

MUNN ife CO.. 
37 Park Row, Mew York 



Br RUDOLF WAGNER, Ph. D., 



PROFESSOS OF OHEMIOAL TBOHNOLOQT AT THE UNIVER- 
SITY OF WUBTZBURQ. 

Translated and edited, from the eighth German edition, 
with extensive Additions, by William Crookes, 
F. E. S. With 336 Illufitratlons. 1 vol., 8vo. 761 
pages. Price, $5.00. 

The several editions of Professor Eudolf Wagner's 
•'Handbuch der Chemischen Technologic" have suc- 
ceeded each other so rapidly, that no apology is needed 
in offering a translation to tne pablic. 

Under the head of Metallurglc Chemlstrv, the latest 
methods of preparinglron. Cobalt, Nickel, Copper, Cop 
per Salts, Lead and Tin and their Salts, Bismuth, Zfnc, 
Zinc Salts, Cadmium, Antimony, Arsenic, Mercury, Pla- 
tinum, Silver, Gold, Manganates, Aluminum, and Mag- 
nesium, are described. The various applications of the 
Voltaic Current to Electro Metallurgy loUow under this 
division. The preparation ofPotash and Soda Salts, the 
Manufacture ot Sulphuric Acid, and the Kecovery of 
Sulphur from Soda- waste, of course occupy prominent 
places In the consideration of chemical manutactures. It 
is dlthcult to over-CBtlmate the mercantile value of 
MonQ's proce&s, as v ell as the many new and important 
applications of Bisulphide of Carbon. The manufacture 
01 Soap will be found to include much detail. The Tech- 
nology of Glass, Stoneware, Limes and Mortars, will pre- 
sent much of Interest to theitailder andEuglneer. The 
Technology of Vegetable Klbres has been considered to 
Include tne preparation of Flax, Hemp, Cotton, as well 
as Paper-making; wliile the applications of Vegetable 
Products will be found to include Sugar- boiling. Win© 
and Beer Brewing, the Dlatillation of Spirits, ihe Baking 
of Bread, the Preparation of Vinegar, the Preservation 
of Wood, etc. 

Dr. Wagner gives much Information in reference to 
the production of Potash from Sugar- resiQues. The .use 
of Baryta Salts is also fully described, as well a^ the 
preparation of Sugar from Beet-roots. Tanning, the 
Preservation of Meat, Milk, etc. , the Preparation of Phos- 
phorus and Animal Charcoal, are considered as belong- 
ing to the Technology of Animal Products. The prepa- 
llon ofthe Materials for Dyeing has necessarily required 
much ^ace; while the final sections of the book have 
been devoted to the Technology of Heating and IllumI' 
nation. 

D. APPLETON & CO., 

Publishers, 

549 & 551 BROADWAY, N. I. 

The above, when not to be had In Bookstores, sent 
post paid by mall to any part of the United States, on 
receipt of the price. 



In Its various applloati 

S TEAM NAVlaATIONT BAII 

TURE; with theoretical Investigations respecting the 
Motive Power of Heat and the Proper Proportions of 
Steam Engines, Elaborate Tables ofthe right Dimensions 
of every part, and Practical Instructlonsfor the Manu- 
facture and Management of every spedes of Engine In 
actualuse. By John Boubnk. Being the ninth Edition 
of '* A Treatise on the Steam Eogine" by the " Artizan 
Club. " Illustrated byThlrty-elght Plates and Five Hun- 
dred and Forty-six Wood Cuts. 1 Vol., 4to. Cloth, 
«I5.00-, Half Morocco, $18.50. D. VAN NOSTRAND, 
Publisher, 23 Murray St. and 27 Warren St., New York. 
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PeterWalrath 

CHITTENANCO.N.Y. 
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SELF PRIMINCJ 

"CINCINNATI STAR PUMP". 

For Driven Wells. JOHNH McGOWAN&CO..Cmn.,0. 




COUN AND WHEAT HILLS. 

Mill and Bolt 

complete insame 

case. Sendl, 

for Circular:'' 

Edward Eanisin, 
New Haven, Conn, 



MIGROSOOPES, 

For Scientific Investlffations and the Entertainment of 
the Family Circle. Illustrated Price List sent free on 
application. MoALHSTER.Optlclan. « Nassau St. Jf . Y. 



WHALEN TURBINE. No risks to purchaser. 
Pamphlet sent free. Seth Whaljew, Ballston Spa, N.Y. 



RAIIiWAy TYRE ROLiLiINQ MIIiL FOR 
STEEL, OR IRON. 

To be sold, and can be completed and delivered in a 
month, one of P. R. Jackson & Cn. 's Patent Tyre Rulllng 
Mills, similar to those used by Mc-ssrs. Vlcker;", Sons, & 
Co., and John Brown & Co. , Sheffield; the London and 
North Western Railway Company, Crewe ; Messrs. De 
Wendell & Co., and theBochum Steel and Mining Com- 
panv Germany, &c. &c. For partlculats, apply to P. R. 
JACKSON & CO.,SaIford Rolling Mlli8,Mancnester,Eng. 

WANTHD — A first class Mechanical 
Dbauqhtsman, capable of designing new machi- 
nery. One accuEtomeS to Saw Mill Machinery preferred. 
Address, with references and salary expected, 

STEARNS, HILL & CO., Erie, Pa. 



Trade-Mark Patents. 

MUNIf & CO. desire to call tbe attention ot manufac- 
urere and business men generally^ to the Iraportanoe ol 
the law of patents, as applied to trade-marks for business 
purposes. 

Any person, firm, or corporation, domiciled in the 
United States, or in any foreign country affording similar 
prlvUeges to oltizens of theCnlted States, can obtain the 
rl^bt to the exclusive use. fbr thibtt txabb, of an; 
TBADs-MABE. conslsting of any new figure, or design, oi 
any new word, or new combination or words, letters, oi 
figures upon their manufactures. 

This protection extends to trade-marks already In us 
or any length of time, or about to be adopted. 

Full information on this Important subject can tie ot> 
tainedby addressing 

niUNN & CO. 

37 I'ark Itovr. Mew Ysrb. 



FOOT LATHES.— T. Shanks, Baltimore, Md. 



PATENTS. 



only mode of disposing of. 

See Patent Klght Gazette. 
Address Capt. Henbt Gbbnee, Pres. U.S. Patent Right 
Association, M Chambers St. . P. O. Box 4544, New York. 



LATHES 



For Amatenra, metal Workers, Wood Turnersi 

to work by Foot or Power. MURRAY Bal ON , 
623 Commerce Bt. , PhUadelphU. Pa. 



NEW PATTERNS. 

MAeHINISTi- TOOLS-all sizes-at low prices. 
B. & R. J. GOULD, 97 to 113 N. J. E. R. Ave. , 
Newark, N. J. 



MAGia LANTERNS 

And VIEWS, for Pnblic Exhibitions, Sunday Sckools, 
Secret Societies, Parlor Entertainments. A pleasant and 
profitable business/or a mati with small capital. Illus- 
trated Catalogue sent free on application. MCALLIS- 
TER, Manufacturing Optleiau, 49 Nassau St. , New Zork. 




To Electro-Platers, 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of Instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromneld street, Boston, Mass. Illus- 
trated catalogue sent ftee on application. . 



DON'T BUr STEAM ENGINES or BOIIiERS 

without first ascertaining whether I can suit you with 
2nd hand articles, in good working order, at half cost. 
"STEAM USER'S MANUAL" free. E. E. ROBERTS, 
Consulting Engineer, 15 Wall St., New York. 



MilUng Machines. 

STANDARD, UNIVERSAL, INDEX. CAM- 
CUTTING andPLAIN, in every variety, of unequal- 
led design and first class workmanship. Send for Illus- 
trated catalognt to the Bbatnabq Millix» MAOHiifB 
CoMPAMT. 80 Mll» atreet, Boston. W6fkB at Hyde Park. 



OGD AND IRON Working Machinery. 

Gage Lathe9,Cablnet Makers* Machlnery,ShapiDg 
Macnines, Band Saws. Shingle and Stave Machinery 
Band SawB.Gable and Sheaves for transmitting power 
Engine Lathes, Upright DriUs, Kev Seat Machmes. etc. 
llu». Oatl. ft-ee. T.B. BAILEY & VAIL, LockDort,N.Y. 



PORTABLE STEAM ENGINES, COMBIN 
Ingthe maximum ol efficiency, durability and econ- 
omy, with the minimum of weight and price. They arc 
widely and lavorably known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptlvf 
circulars sent on application. Address 

■I. C. HOADLET & Cu. . Lawreoce. Man. 
Liberty St. Wow v«t» 



$425 



ITprlarht EnirlneB and Tabular Bollera, 

4 H. P. , with all trimmings. .Send for cir«nlara. 
Vabiety Ieon vFoeks Co. , Cleveland, Ohio 



HACHINEBT, 



NEW >nd 3d-HAND.— 

Bend forCircular. Chas.PLACK 
4 CO. . «0 Vesev St. . New York. 



C CINCINNATI BRASS WORKS-Engineers' 
J and Steam-fitters' Bra^s Work. Best quality. Send 
for Catalogue. F. LUNKENHEIMER, Prop. 



STEPTOE, MCFARLAN & GO., 

Manufacturers of the most improved Patent Daniels, 
Woodworth & f'arrar Planers, Sash and Mouldljg, Ten- 
oning and Mortising Machines, Wooa- turning Lathes, 
and every variety of Wood-working Machinery. Cuts 
and prices sent on application. Warehouse and Manu- 
factory, No. 211 to 'W West Second Street, Cincinnati, O. 

You ask WHY we can sell First 
Class 7 Octave Pianos for $290? 
We answer— It costs less than S300 
Ito make any $600 Piano sold 
through Agents, all of whom make 
}I00 per ct. profit. We have 
'no Agents, but ship direct to fami- 
lies at Factory price, and warrant 
_ _ 5 Years, Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&(K (some of whom you may know), using our Pianos, 
in 44 States and Territories. Please state where you ■saw 
this notice. 

U<S. Piano Co., 865 Broadway, N.Y. 

$300,000 jN bank7 

GRAND GIFT CONCERT. 
Postponed to Dec. 7, 1872. 

THE SECOND GRAND GIFT CONCERT 
in aid of the Public Library of KENTUCKTtan- 
nounced for Seotember 28, has been postponed to De- 
cember 7, 187i2. because the accumulation of orders 
the few days before the drawiug made it phTSically im- 
possible to fill them without atewdays' delay, and as a 
short postponement was inevitable. It was determined to 
defer it to a time that would make a full drawing sure by 
the sale of all the tickets. 

The money necessary to pay in fall all the offered gifts 
is now upon deposit in the Farmers' and Drovers' Bank 
as will be seen oy the following certiflcateof the Cashier : 
Farmers' and Drovers' Bank, \ 

LotrisviLLE, KY. , Sept. 2S, 18?5. J 
This IS to certify that there is now on deposit In this 
bank over halt a million of dollars to the credit of the 
Gift Concert fund, $500,000 of which Is held by this bank 
as Treasurer of the Public Library of Kentuckyto pay 
oflfallgiftsto beawardea at the drawing. ■ • 

R. S. VEiCH, Cahier 

1,000 Frizes, amountinE to 

$500,000 in Cash. 

win be awarded, the highest prizes being $10O,0OO,^50,''0O ' 
|2SiOOO,- and- down in regular gradation lo $100, Tvirlch is 
the lowest. 

The drawing will positively and unequivocally take 
place December 7. Agents are peremptorily reduired 
to close sales and make returns November 25, In oracr to 
give ampletlme for the final arrangements. Orders for 
tickets or applications for circulars should be ad- 
dressed to Gov. THOS. E. BRAMLETTE, 

Agent Public Library of Kentucky, Louisville, Ky. 

New Tork Office, 609 Broadway, under charge of 
Major Thoa. H. Haya. 
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BAIRD'S 




FOB PRACTICAL MEN. 

My new revised and enlarged Catalogue of Pbao- 
TTOAX and SoiBirTiFio Books, complete to September 15, 
1873—96 pages, 8vo.— wUi be sent, free of postage, to any 
one who will fivor me with his address. 

HENRY CARET B IIRD, 
Industrial Publisher, 406 Walnut St. , 
Philadblphia. 

Mechanical 
DRAWING. 

THE PRACTICAL DRAUGHTSMAN'S 
Book of INDUSTRIAL DESIGN, and Machinist's and 
Engineer's Drawing Companion; lormlng a complete 
coarse of Mechanical Englneerlnif and Architectural 
Drawing. From the Frencu of M. Armengaudthe elder, 
Prolessor of Defclgn In the Conpervatolre of Art and I't- 
dustry, Paris, and MM. Armengaud the younger, and 
-Amoroax, Civil Engineers. Bewrltten and arranged 
with additional matter and plates, selections from and 
examples ol the most useful and generally employed 
mechanism of the day. Bv William Johnson, Assoc. Inst. 
C. E., Editor of "The Practical Mechanic's Journal." 
Illustrated by fifty folio steel plates and fifty wood-cuts. 
A fieir edition. 4io *W 

Among the contents are : Linear Drawing, Definitions 
and ProDlems, Plate I. Applications, Designs for Inlaid 
Pavements, Ceilings, and balconies, Plate II. Sweeps, 
sections, and Moldings, Plate III. Klementary Ootulc 
Forms and Rosettes, Plate iV. Ovals, Ellipses. Parabo- 
las, and Volutes, Plate V. Rules and Practical Data. 
Study of Ptujections, Elementary Principles, Plate VI. 
0/Pjlams and other Solids, Plate VII. Rules and Prac- 
tical Data. Ou coloring Sections, with Applications- 
Conventional Colors, Composition or Mixture of Colors, 
Plate X. Continuation or the Study of Projections— Use 
of sections— details of machinery, Plate XI. Simple 
application— spindles, shafts, couplings, wooden pat- 
terns, Plate XII. Method of constructing a wooden 
model or pattern of a coupling. Elementary appll ca- 
tions— rails and chairs for railways, Plate XIII. Bales 
and Practical Data— Strength cf Material, Resls ance to 
compression or crushing force, Tenslonal Resistance, 
Resistance to flexure. Resistance to torsion, J'rlctlon oi 
Bunaces m contact. , ^ ,„ ^ _,.». 

"The Intersection and Development of Surfaces, with 
Applications. The Intersections or Cylinders andCpnes, 
Plate XIV. The Delineation andDevtlopmeBtolHelices, 
Screws, and Serpentines, Plate XV. Ai>pllcatlon of the 
helix- the construction of a staircase, Plate XVI. Ihe 
Intersection of suriaces- apnlicationsto stopcocks, Plate 

XVII. Rules and Practical Data-Steam, unity or heat, 
heating surface, calculation of the dimension of boilers, 
dimensions of nregrates, chlmneyft, safety valves. 

The Study and Construction ol Toothed Gear.— Invo- 
lute, cycloid, and epicycloid. Plates XVIIL and XIX. 
Involute, Eig. 4, Plate XVIII. Cycloid, Fig. 2, Piate 

XVIII. External epicycloid, descrlDed by a circlerolUng 
about a fixed circle, inside it. Fig. 8, Plate XIX. Inter- 
nal epicycloid. Fig. 2, Plate XIX. Delineation of a rack 
and pinfon in gear, Hg. 4, Plate XVIII. Qearing of a 
worm, with a worm-wheel. Figs. 5 ana 6, Plate XVlll. 
Cylinder or Spar Gearing, Plate XIX. Practical delinea- 
tion of a couple of Spur-wheels, Plate XX. Tne Delinea- 
tion and Consttuetlonot Wooden Patterns for Toothed 
Whtels, Plate XXI. Rules and Practical Data-Toothed 
gearing, angular and clrcumferenilai velocity ol wheels, 
dimensions or gearing, thickness orthe teeth, pitch oi the 
teeth, dimensions ol the web, number and dimensions ol 
the arms* wooden patterns. ^ ^ , r 

Contlnnatlun of the Study of Toothed Gear — Design for 
a pair of bevel wheels in gear, Plate XXII. Construe- 
Don of wooden patterns for a piir of bevel wheels, Plaie 
XXIII. Invoiuie and helical teeth, Plate XXIV. con- 
trivances for obtnining differential movements— The de- 
lineation of eccentrics and cams,PlateXXV. Rules and 
Practical Data. Mechanical work of efiect, the simple 
machines, center of gravity, on estimating the po *. er or 
prime movers, calculation for the brajie, the fall oi 
boQlcB, momentum, cenual forces. 

Elementary Prmculesoi Shadows.— Shadows of Prisms, 
Pyramids, and Cylinders, Plate XXVI. Principles of 
ShadlLg, Plate XXVII. Continuation of ihe Study of 
Shadows, Plate XXVIII. Tuscan Order, Plate XXIX. 
Buies and Practical Data— Pumps, hydrostatic principles, 
forcing uumps, lifting andtorclng pumps, the hydrostatic 
prcbs, hyurustatlcal caculations and data, discharge ot 
water through diilerent onflces, gaging or a water coarse 
of unllorm section and fall, velocity of tne bottom oi 
water courses, calculation of the discharge of water 
through rectangular orifices or narrow edge», calculation 
of the diSLharge of water through overshot outlets, to 
determine the width of an overehot outlet, to determine 
the depth of the outlet, outlet with a tpout or duct. 

Applications of Shadows to Toothed Gear, Plate XXA . 
Application 01 Shadows to Screws, Plate XXXI. AppU- 
caiion of Shadows to a iioiler and Us iurna-ie, Plate 
XIXII. SnadlnE in Black. Shading in Colore, Plate 
XXXIII. 

The Cnttlng and Shaping of Masonry, Plate XXXIV. 
Rules and Practical Data-Hjdranllc motors, undershot 
water wheels, with plane fioats and a circular channel, 
widtn, diameter, velocity, number, and capacity of the 
buckets, useiul effect of the water wheel, overshot wal«r 
wheels, water wheels with radical floats, water wheels 
with curved buckdt:, turbines, remarks on Machine 
Tools. 

The Study of Machinery and Sketching.— Various ap- 
plications and combinations. The Sketcning of Machin- 
ery, Plates XXXV. and XXXVI. Drilling Machines; 
MotlTis Machines; Water Wheels-Construction and set- 
ting up of water wheels, delineation of water wheels; 
deaigu or a water wheel, sketch of a water wheel ; Over- 
shot water Wheels, Water Pumps, Plate XXXVII. 
Steam Motors; High presBure Expansive Steam Engine, 
Plates XXXVIU., XXXIX., and XL. Details lor oon- 
utructiou: Movement 3 of the Distribution ana Expansion 
Valves. Rules andPracticalData— Steam Engines: Low- 
pressure condensing engines without expansion valve, 
diameter ol piston, velocities, steam pipes ann passages, 
air pipe and conaenser, cold water and leea pumps, 
high- pressure expansive engines, medium pressure con- 
densing and expansive steam engine, conical pendulum 
or cenltllngal governor, , ■ . .v j 

Oblique projections.— Application ot rales to the de- 
lineation of an osculai ing cylinder, Plate XLl. 

Parallel Perspective. —Principles and applications, 
Plate XLII. 

I'rue Perspective. —Elementary prlnclples.Plate XLIII, 
Applications-flour mill i riven by belts. Plates XLIV. 
and XlV. Description of the mill, representation of tne 
mill in perspective, notes of recent Improvemeiiti in 
flour mills, Schlele'n mill, Mullln's ''ring millstone," Bar- 
nett'i millstone, Hastle'B arrangement for driving mill, 
Carrie's improvements in millstones. Rules and Pr cti- 
cal Data— Work performed by various machines, flour 
mills, saw mills, veneer sawing machines, circular saws. 

Examples ol flnished Drawings of Machinery- Plate A, 
Balance water meter; Plate B, Engineer's shaping ma- 
cblaes; Plates C, D, E, Express locomotive engine; 
Plate F, "Wood planing machine ; Plate G, Washing ma- 
chine lor piece goods: Plate H, Power loom; Plate I, 
Duplex steam boiler; Plate J, Direct-acting marine en- 
gines. 

Drawing Instruments. 

ly The above, or any of my books. Bent ftee of post- 
age at the publication prices. My new and revised Cata- 
logue of Practical and Scientific Books, % pages, 8vo. , 
sent tree of postage to any one who will fUrnish his 
RddresB. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALITUT STBSET. Fhtladelphla. 



RIVERVIEW Military Academy, Pough- 
keepsie, N. Y. A thorough- going school for boys. 

Corrugated Iron, 

IronBtHldineB. Roofs. Shutters. &c. 

MOSELT IRON BRIDGE & ROOF CO., 
Send for CircularB. Office, 5 Dey St , New York. 

ANY ONE having a Patent Right for Sale, 
address "NATIONAL P. R. AGENCY, Philadel- 
phia, Pa. $100 per week. Agents wanted. Address 
as above. 



BUT TEE BEST. 




The Best is none too. Good. 



fil11*P (\f fil1/>PPCC Agents wanted every- 
OUIC Ul kJIHjl^COS where. Business highly 
profitable and lesitimare. Article needed in every 
Family, sells to great satisfaction. Address Jeffebsok 
Chsuioal MASDFiOicEiNO Co., Philadelphia; Pa, - 



M 



ASON'S PAT'T FRICTION CLUTCHES 

^ _. are manufactured by Volney W. Mason & Co.. 

Providence, R. 1. Agents, L. B. BROOKS^ 60 Clltf St., 
New York : TAPLIN. RICE & CO. . Akron. Ohio. 

But Barber's Bit Bbacb. 



CLAVE RACK COI,L,EGE <& Hud'n Rlv. Inst., 
Claverac, N.Y. Rev. AlonzoFlaok, A.M.,Pres't. 
Term opens Sept. 9. 10 Departments. - 18 Instructors. 
Deduotion to gentlemen and ladles in Nobmal class. 



WOODWORTH SURFACE PLANERS, 
tl3i. Planers and Matchers, {350. S. C. HILLS, 
■a courtlandt Street, New York . 



Whalen Turbine. No risks to purchaser. Send for 
Pamphlet,f ree. Skth Whales & Bso. .Ballston Spa,N. Y. 



B 



URDON IRON WORKS.— Manufactujers 

of Pumping Engines for Water Works, High andlow 

Pressure Engines, Portable Engines and Boilers of all 
kinds. Sugar Mills, Screw, Lever, Droi 
Presses, Machinery in general HUE 
TAKER, 10 Front St., Brook:yn,N. Y. 



, and Hydraulic 

ARD & WHIT- 



GREAT WESTERN 




■f 0, BOX 1438 PITTSBURGH, PA. 

Breech- Loading Shot-Guns, $40 to $300. Double Shot 
guns. IS to $150. Single Guns, $3 to $20 Rifles. $8 to $15. 
Ki-volvers, $6 to $25. Send Stamp fob Pbioe List. 
Army guns. Revolvers, etc., bought or traded/or. . 

f'OR LOCOMOTIVE and Stationary Engine 
Slide Valve Seat Planers, Long's Patent, and the 
best Hand Planer in use, address 

H. C. PEASE & CO., Worcester, Mass. 



$100 to 250 



3er month guaranteed surt 
_ _ _ _ 'O Agents everywhere sell- 

._ig our new seven strand White FlaiiHa Clothei 
liines. Sells readilv at every house. Samples free- 
Address the OiBABD Wire Mills, Philadelphia, Pa. 



BISDON*t!l IJUPBOVED 

TirMne Water Heel 

Is Cheap, simple, strong and durable: 
upon a test has yielded over 84 per 
cent at full gate, and over 16 per cent 
at aeven-eiKhths gate. 
Send for circular to 

T. H. RISDON & CO. , 

Mount Holly, New Jersey. 



GEMS, POPULAR TREATISE, 4th Edi- 
tion, south African and Arizona Diamond Fields, 
and the Latest DlBcoveries, treated by the author. Now 
in pre^P, and will be leady for delivery on Nov. 1st. 
Price 15.50. mailed free, by the publishers, L. & d. W. 
FKUCHTWAN'ilEK, 55 Cedar St. , Kew York. 




QOLUBLE GLASS, WATER AND LIQUID 

lO Glass for Faints, Cements, Mucilage Substitute. It 
is Fire, Water, and Mildew proof. In Kegs and Bbls., 
Shipping order. Manufactured byL. & J. W. FEUCHT- 
TV ANGER, Chemists and Druggists. 55 Cedar St. , N. T. 



FLUORIC AND HYDROFLUORIC ACID, 
Asbestos, Manganese, Fluor Spa, Felspar and Flint, 
Metallic Oxides, Loadstone, Bloodstone, wolfram Ore, 
Carb. Strontia and Baryta, for sale by L. & J. TV. 
FEUCHTWANGER, Chemists, 55 Ceaar St. , New York. 



HOW sSl patents. 

Send for our explanatory circular, free by mall to 
Any address. 

K. E. ROBERTS & CO.. Consulting Engineers, 

15 Wall St. TJewTork. 



Steam ZSng'iiie fbr Sale, 

Nearly rewi 28 In. cyliSBer, i It. stroke, with Rider? 
Petent Variable Cnt.off. Can be seen running at our 
works, and will be sold at a bargain. 

G. & T. ALLING & CO., New Javen, Conjn. 



FOR SALE OR TO LET.— A superior prop- 
perty for Foundry or Manufacturing Pnrpo8e8,wlth 
Steam Power, at Ellzab^thport, N. J. Coal and Iron 
within one block. Apply to, or address, 

A. BAIZ & CO., S8 Broadway, New York. 



LATHE CHUCKS— HORTON'S PATENT 
from 4 to 3t Inches. Also for car wheels. Addrt ss 
B. HORTON & SON, Wlndeor Locks, Com . 



gXfnY^f SAFETY HOISTING 

U JL ll9 Machinery. 

OTI8, BROS, ft CO. 

Bo. 948 BBOAOWATi HBW YOKT, 



BUERK'8 WATCHMAN'S TIME DE 
TBCTOK.— Important tor all arge Corporallom 
and Manuiacturlng concerns—capable ot cuntroiUnt 
with the utmost accuracy the motion of a watchman oi 

Satrolman, as the same reaches different stations of hlr 
Bat. Bend for a Circular. J. B. BUBRK, 

P. O. Box 1,057 Boston Jd ass. 
N. B.— This detector is covered by two U. S. Patents 
Parties using or selling these Instruments without autho 
nty from me will be dealt with according to law. 

1832. SCHENCK'S PATENT. 187J 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma 
chlnery. Engines, Boilers, etc. JOHN B. BCHENCK'I 
SONS, Matteawan, N. r. and 113 Liberty St., New York. 

00D-W0RKIN9 MACHINERY QE¥ 

, , erally. Specialties, Woodworth Planers and Kiel 
ardson s Patent Improved Tenon Machines. Noe. 24 ar 
M Central, corner Union St., Worcester, Mass. 

WITHERBY KUGG. & BICHAKDSON. 

THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends ; all working 
parts guarded ftom dust; single or double pumps 
cylinders, snafts, rocker arms, pl8ton8,etc., entirely steel. 
No.l4 N.5th St., PhlladGlphla, > t>ittt tt> q TTTHTTnu" 
No.43Cliff St., NewY5r1c. \ ^'HILIP S. JUSTICE. 



w 



RICHARDSON, MERIAM & CO. 
Manufacturers ot the latest improved Patent Dai 
iels' and Woodworth Planing- Machines, Matching, Sasl 
and molding, Tenoning, Mortising, Boring, Shaping, Vei 
tlcal, and Circular Re-sawlng Mlachlnes, Saw Mills, 8a% 
Arbors, Scrol. SawB^Rallway, Cut-off, and Rip-saw Ma 
chines, Spoke and wood Turning Lathes, and varlou: 
other kinds of Wood- working Machinery. Catalogue 
and price lists sent on appUcaHon. Manufactory, wor 
cester, Mass. Warehouse. 107 Liberty at. New York. 17 1 



SHINGLE AND BARREL MACHINERT.- 
ImproTcd Law's Patent Shingle and Heading Mt- 
chl^e, simplest and best in use. Also,:3hingle Headin, 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOK& Co., Lockport, N.Y. 



fUNCHING- ^o^ t^e Best and Cheapest, Ad- 
■OTixIoo^o dress THE STILES & PARKER 
XilJliSbifiD. PRESS CO., MiDDLKTOWN, Conn. 



Andrew^a Patents, 

MoUeleas, FrlEtion QrooTedi or Geared Holai 

erti Rulted to every want, 
saxety Store EleTators. PreTent Accldenti 1= 

Hope. Belti and Enilne break. 
Smoke-Bnrnliur Safety Bollerg. 
OnetllaflnK EnSlnes, Double and Slnclo, 1>3 b 
„ IVU-Horge power. 
Gontrlfueal Pumps, 100 to 100,000 Oallon. 

per Minute, Best Pumps In tbe World, pat: 

Mud, Sand, Gravel, Coal, Grain, etc., wltb- 

out Injury. 
All liljtht, Simple, Durable, and EoonomlAal. 
Band lor Clrculara. _ 

WM. D. ANDREWS & BRO. , 

il4 Water street. New York. 



TOOL CHESTS 

WITH BEST TOOLS ONLY. 

rofi C/ftC(/l.AR ADDRESS 

J.T.PRATT 8, CO 

S3 FULTON ST. N.Y. 



J WR»UUH 1 
-^ ^ IRON 



THE Union Iron Mills, Pittsburgh, Pa. Tht 
attention of Engineers and Architects is called tc 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem ant 
flamges, which have proved so objectionable in the olt" 
mode of manu^ctuflrig, are 6ntU'eIy avoided, we are pre- 
pared to furnlBh all sizes at terms as favorable as can br 
obtained elsewhere. For descriptive lithograph addrest 
Came^e,Kloman&Cn.Unioa Iron Mills PTttsoQTgb, Pt. 



EDWARD n. H08KIN, 

Consulting and Analytical Chemist, 

Ijowelli mass* 

Chemistry as applied to the Arts, Manufactures and 
Medicine. 



Highest Premium awarded by American Inst. Fair, 1871. 




Mabe. 

An Indestrnctible Coatinir for IroUf Tin and 
Wood. 

PEIlfCE'S METALLIC PAINT 

is acknowledged, wherever known, to be the 

BEST & CHEAPEST PAINT 

Id the market. 

N.Y CENTBAL&HUDBOirRlVEBli.R. CO. 

Suppt^t Department, Albany, N . Y. , Oct. 25, 1811. 
"Messrs. Prince & Bass, 96 Cedar St., N.Y.— 

Gents.; Our Company have used your Metallic Paint 
for several years. For freight carp, car roofs andbuild- 
ings. It has given us entire satisfaction. Yours. &c., 
H. M. ST. JOHN, Supply Agent." 

Office of J. B. & J. M. Cornell, Plain & Ornamen- 
tal Iron Works, New York, Nov. 10,1W1. 
" Messrs. Prince & Bass— Gentlemen : Wehave used the 
Prlnpe's Metallic Paint for several years, and believe it 
to be the best metaliic paint for iron work now in use. 
Yours, &c., J. B. & J. M. CORNELL, 
Iron Works and Foundry, 135 & 143 Centre St. , N. Y. " 
For Sale, Dry and in Oil, by the Trade and by 

PRINCE & BASS, MANUFACTURKB8, 
9« CEDAR STREET, New York. 

VBT" All packages are marked with name and trade- 
mark. 



WOODBUBT'S PATENT 

Planing and Matching 

jndMoldli«Machlne8,Gr»y ftJWood^sHaners,Self-oIll^ 

Boeio . 

A GENTS Wanted. Agents makemoremon 
J\. ey at work for us.than at anything else. Particulari 
See. G.STrN80N&Co.,FineArt PubliBliers,Portland,Ma 



tew Arbors, and other wood working machinery. 

8. A. WOODS, J »1 Liberty street, N. 

tend for Cironlart- ( n Sudbury street, 1 



Niagara Steam Pump. 

CHAS. B. HAEDICK, 

38 Adams St. , Brooklyn, N. Y. 



W. W. TUPPER & CO. Pat. Furnace Grate§ 
/}:<<<<<<<<<<.<.<<<Kii<<*€<<<<««A 



Make steam easier; with les9 fuel ; do not warp ; are less 
weight, more durable, cheaper, and auperior every way, 
than other gratea. Send orders, and for circulars, 

W, W, TUPPER & CO., 806 West St., New York. 



Machinery, 



Wood and Iron Working ot every kind. Leather and 
Rubber Belting, Emery Wheels. Baboitt Metal, &c. 
GEO. PLACE & CO., 121 Chambers & 103ReadeSt8.N.Y. 



Machinists* Tools. 

The largest and most complete assortment in this coan- 
try, manufactured by 

NEW YORK. BTEAM ENGINE COMPANY, 

121 Chambers & 108 Reade Streets. New York. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Couplins^and Self-oiling adlnstabla 
Hangers. GEORGE PLACE & CO., 

m Chambers & 103 Reade Streets, New York. 



Sturtevant Blowers 

Of every size and description, coQBtantlv on band. 
eEORGE PLACE ft CO. , 
131 Chambers & 103 Reade Streets, New York. 



WIJLDER'8 

Pat. Punching Presses 

ForRailwaythops, Agricultural Machine Shops, "Boiler 
Makers, Tinners, Brass Manufacturers^ Silversmiths, &c. 
warranted the best produced. Send lor Catalogue, Ac. 
. NEVT YORK STEAM ENGINE CO., 

121 Chambers & 103 Reade St., N.Y. 

P. BLAISDELL & Co.. 

MANUFACTURERS OF FIRST CLAS8 
MACHINIMTS' TOOL.S. Send tor Clrculara. 
Jackson St., Worcester, Mass. 



WOODWARD'8 COUNTRY HOME8, 




DESIGNS and PLANS for 
Hovses of mt^d rate cost, 
ll.riU, postpaid. 
ORA^G£ JUDD & CO., 

Pttblishkks.^IS IJioadwuy, N.York. 
. ^^ Send for Catalogue of all books 
— on Architecture, AprlcuUure, Field 
Sports and the Uonje. 



RING SPINNING 

IMPROVED SPINDLES-9,000 revolutions per minute. 
Bobbin driven positive. BRIDESBURG MANUFAC- 
TURING COMPANY, Philadelphia, Pa. 



FRENCH RANGES, 
Deane's Patent. 
CBILSON'8 NEW OONB FURNACES, 
Wholesale and Retail. 

BRAMHALL, DEANE &, CO., 

895 Water St., New York. 




OF THE 

SCIENTIFIC AMERICAN. 

The Best Mechanical Paper in the World. 

A year's numbers contain over^ 800 pages and several 
hundred engravings of new machla'6ft, nsefal and novel 
Inventions, manufacturing establisbrd^tB, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted tothe Inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and Che lu- 
dustrial pursuits generally, and is valuable and lusthic- 
tive not only In the Workshop and Manufactory, but'alsb 
in the Household, the Library, and the Heading Room. 

To the Mechanic and Manufacturer / 

No person engaged in any of the mechanical pursuits 
should think of doing without the Scientific Amesi- 
OAnr. Every number contains ftom six to ten engravings 
of new machines and inventions which cannot be found 
in any other publlcaiion. 

Ghemists, Architects, MiUtorights and Farmers 

The SCIENTIFIC AMERICAN will be found a most 
useful Journal to them. All the new discoveries in the 
science of chemistry are given In its columns; and the 
interests of the architect and carpenter are not over- 
looked, all the new inventions and dlBOOverUB apper- 
taining to these pursuits being published A-om week to 
week. Useful and practical information pertaining to 
the interests of millwrlgbts andmiUowners will be found 
published in the Scientific Auebioan, which informa- 
tion they cannot possibly obtain trom any other source. 
Subjects in which planters and farmers are interested 
will be found discussed in the Scientific Ahebioak, 
many improvements in agricultural implements being 
illustrated in its columns. 

We are also receiving, evci? week, the best scientlflc 
Journals of Great Britain* Ffa7u:e/^iid Germany; thus 
placing in our possession all that Is- transpiring io me- 
chanical science and rt in these old countries. W^e 
shall continue to tran^ er to our columns cop oa» ex- 
tracts, fVom these Journals, of whatever we may deem or 
Interest to our readers. 

TERIflS. 

One copy, one year ..... 
One copy, six months - . . . , 
One copy, four onths - - - - 



|S.(0 
1.60 
I.IO 

25. ou 
2.50 



rTTTw -»™,,B5TencopleB, one year, each |2.50 
CLUB BATES | Q^gy ^^^ coplcs. Same rate, each 

One copy of SclentUtc American for one year, and 
one copy of engraving, "Men of Progress," . 10. Oe 

One copy of Bclentilic American for one year, . 
and one copy of ." Science Record," - - - 4.00 

Ten copies of " Science Record," and ten copies 
the Scientific American for one year - - - SS.OO 

ci<iTB PRBmivms. 

Any person who sends us a yearly club pf ten or'more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, ** Hen ot 
Progress. 

Rem t by postal order, draft or express. 

The postage on the Bolentlflo American is nve cents per 
q.i;arter, payable at the office where received. Canada 
subscribers must remit, with subscription, 35 cents extra 
to pay postage. 

Address all letters, and make all Post Office orders or 
drafts payable, to 

MUNN & CO., 

87 PABS BOW NEW TOBS 
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MtnUfU ^mtntm. 



[October 26, 1872. 



^&KettUmmU. 



AdverHsem*nts wUl ie admltua on tfii» page at the rate qj 
91M0 p*r Une /or each Insertitn. Engravings may 
head advertteementa at the same rateper Hne by meas- 
urement, as the tetter-press. 



ASPHILTB ROOFING FEI.T. 




CHEAP, durable, and light permanent 

Rooflng lor Ball Road Deoots, EnglDe flonses, 

Fonndrles, etc. Also, improved SbeathlDg Felt and 
general Roofing nnaterlalB. Descriptive Clreular. Snm- 
ples, and Price List sent free, hv E. H, MARTIN, 
70 maiden Lane & 9 Liberty St., Mew York. 

KEEP YOUR BOTLERS CLEAN 



ANTI LAMINA 



weventB and removes scale in Steam BoiJers— does uwl 
lojare the iron. Inuse over Ave vears. 

J. J. ALIEN. Patentee, Philadelphia, Pa. 



THE GREAT 

Permanent Ezposition 

AND 

Manufacturers' Salesroom 

OP ' 

JTBTT ORLEANS. LA.. 

la Ttovr sncnessfnily esta lisbed, and has become a 
6BAND BAZAAR, and Place of Resort, lor 

Planters, Merchants, and all Strangers, 

visiting the city. 

The attention of MANUFACTURERS, MECHANins 
and INVENTORS thrnnghont the eutire conntry, 1» 
called to the advantages uf this £xpnBition,as a means of 
Introducing and selling their products in the qalcKest, 
safest and mast thorough manner. 

All goods in the Ezpoaitlon claBslfled In Departments, 
and each Department In charge of experienced sales- 
men. AddreBB,for particulars, 

THE SOUTHWESTERN KXPOSITION ASSOCIATION, 
£zposltlon Building, New Orleans, L. 



T^EW TOOL GBINDEK— Indispensable for 
JJl Manf'rs of Passentfcr Cars, Sash, Blinds, Mouldings. 
tie. Address AM. TWIST DRILL CO. , Woonsocliet,R.l. 



EATENT OFFiCE MODELS constructed 
with care. In metal or wood. Rldgewood Works, 
)mfield. New Jersey. 



<^D?^ARjf Union Stone Co.. 

Patentees and Manufacturers of 
. Emery Wheels &, EmeryBlAcks 

lu bize aiid Fortri to Sua Various 
I Mectiauical UBeB; 

r GRINDERS, SAW GUMMER9. DIA- 
MOND TOOLS, and WOOD'S PA - 

TENT KNIFE- GRINDER, 

Far Planing, Paper Cutting, Leather Splitting, and all 
other Lon^ Knives. 

OPFid, 29 EiLBT Stbset, Boston, Macs. 
i>.r>.-_ ni>i>.n». ) 93 L berty Street, New York. 
BgfeioH OFFICES \ gj Commerce Street, Philadelphia. 
^^ Send r>r oircuUr. 




rpo CAPITALISTS— $50,000 WANTED 

J. In a business that will pay 10 per cent. The under- 
siKned, a practical manufacturer, (ieslres to enlist the 
Interest of one or two good capitalists la a business com- 
prising the manufacture of valuable patent maiiblnery. 
To such tbat will invest, the undersigned will dlecloee 
Bnperlor results and good Inducements. Good, active, 
•xperlenced parties desired. The machinery can be 
seen on exhibition at th Amerlc»<n Institute Fair. Ad- 
aressor call on C. A. CONDE, li'38 Ridge Avenue, Phila- 
delphia, or at the American lusticute Fair, New t ork. 

mOM STEAinSBIF BVILiDEIlS. 

BEAFIE & LEYY, 

PENN WORKS, 



PHf 



COM 

:nlAi) 



CIIiD 



BLPHIA PA. 



Working Models 

And Experimental Machmerv, Metal, or yfood, made to 
order by J. F. WKtNER. 63 Center at. , N. T. 

DamperReg, Pat. Qage Cocks, WaterFeed Regs, 



Bend for cironlart. MUUKILL * KKIZSR. Bait., Mo. 



TBON PLANBKS, ENGINE LATHES, 



Wi 



Drill's, and other Machlnlats' Tools, of superior qnal- 
', on hand, and SniShina. For sale low. For Descrip- 
tion and Price address wkw HAVEN SCANUFACTUR- 
nro do. New Haven. Conn. 



„ PATENT 
OLD ROLLED 
SHAFTING. 



The fact that this ananmg nas 79 per cent greater 
(trength, a finer finish, and Is truer to gage, than any other 
tn use, renders it undoubtedly the moat economical. We 
are also the sole manufacturers of the Cxlebratxd Col- 
tDTS Pat. Cotjpldto, and fomlsh Pulleys, Hangers, etc. , 
of the most approved styles. Price lists maileoTon appU- 
Mflon to JONES & LAUOBLINg. 

Try street. 2d and 3d avenues, PittBbnrch, Fa. 
190 3. Canal St. .Chicago. 
_J3r Stoccs 01 tnis Shafting in store and tor saie by 
FULLER, Dana & FITZ, Boston, Mass. 

eifn FLAOn: * CO . 124 Chamhsrs street, N. Y. 

FIERSE A WHALING, Milwaukee, Wis 



BEACH'S Scroll Pawing Machine.lmproved, 
guaranteed the cheapest and best in use. Thirty 
days' trial given. Srnd for Illustrated circular andpiice 
tst. Address H. L BRAOH. 90 Fulton St.. NpwTort 



Boilers & Pipes covered 

with "ASBESTOS fELriNii;" saves 85 per cent In 
Bel. Send for cli culai s. 

Asbestos Felting Co., 

No*. 316, 318, 330, 333 ProntSt., N.Ti 

pr Asbestos In all quantities and qualities for sale. 



A. S. CAMERON & CO., 

BNGINBBRS, 

Works, loot 01 East 23c 
street, New York city. 

Steam Fnmps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 




100 TUNS ASBESTOS, 

Received direct from the mines— of a Superior fibre and 
qaality-fpr sale In any quantity, either crude, ground, 
or crushed, as desired. Orders for export or home con- 
sumption promptly executed 

Apply at tie ^,^ _. UNION iHII,I,S, 

45* Cherry street, Jlew Tork. 





Wright's Sonble-Acting Bncket- 
Flnnffer 

STEAM PUMPS, 

Made by the Valley Machine Co., 

EASTHAMFTON, Mass. 



AMD 

HARDWOOD LUMBER. 

_ BUTTERNUT, FRENCH AND AMERICAN 
WAINUT, ASH AND CHERRY BURLS : HUNGARIAN 
ASH, BIRD8EYB A BLISTER MAPiB, etc. etc. 
^F* Mahogany,'* Rosewood, Cedar, etc.. In boards, 
plank, and logs. Large and choice stock at lowprices. 
GEORGE ys. READ dE CO„ 

no & m Center St.. Hew yoTR. 
Hill and Tard, ise to liOO Lewis, bet. Sth &6thSts. B.R. 
Bend for Catalogues and Price Llsi. 



TOYS FOR SALE— A lot of Mechanical 
Toys. WlUbe 6oldlnonelot,low. Apply, Rldge- 
woodWorka.Bioomfleld.N, J. 



V ONE POUND 

EMERSON 
FORD & CO. 
BEAVER 



OF TEETH SAWS 

WORKS . 

u 




3,000.000 FEEl OF LUMBER. 



More than 12,000,000 Square Feet now in Use. 






First Premium (Medal) awarded in 1870, and endorsed by Certificate from the Amer 
ican Institute in 1871, as "The Best Article in the Market," 

C. L. RICE & CO. , Chicago, Illinois : R' okfobd, September 7th, 1878. 

Dbar Sirs : Tours of yesterday, asKlng for my experience with H. W. Johns' Patent Asbestos Roof- 

i°«^.'i;,?'^ '?**'!?*•. .1° answer, would sav, Ihaveustd Mr. Johns' Koofing ai.d CoatlDg extensivelv ror TEN 
I.^,f-^^/°5V ''rAS^J.'iS",?"/;""*""'.^-.^ have applied it to more than three hunrtrert?oofi. in Rockford. iSl- 
nois, and adjacent country. I have rqofS in Rockford that have been on EIGHT TEARS without reoairs - 
n'f''?om?,SftSl'R*.^SS^' SS^.I "'' f taply recoatlng, will last as much longer. I have seen a"d "sXri ma?v kmds 
'!l.h?H?".'"'°° Roofing during the past ten years. 1 have seen nothing that comes up to ".lobnsL Patent 



Truly yours, 



L. M. WEST. 



trI^otfed^an™ap|lted!°^^ " '*""°'' '" """ '"" '" ''°'"'' '" '" <"'"«'«». «"« can be easily and cheaply 

. Firs, Aoid, and 

Abpualtttm, Abbbb- 



Al so, manufacturer of Asbestos BOilxb Feltino, Roofixo and Sheathiso Felts 
Watoe Proof COMPOaiTioss, Silica andPAEAFFiKE Paihts, &c., and dealer In Abbebtob A^ 
TOB BOASD, Asbestos Paper, &u. «=o4.oi„o, ^ 

W Sena for Samples, Des Hptive Pamphlets, Price-Lists, Terms to Dealers, etc. 

Established In 1868. H. W. JOHNS, 78 William St., New York. 

The ^Teatern Trade snpplled by c. li. RICE tc CO., Cblcaeo. 
The Texas Trade siipplled by B. S, PARSONS, GalTeston. 
The Canada Trade snppllrd by R. J. SHORT & Co., Montreal. 



The Tanite Co., 

Inventors and Bnliders of Special Machinery 
connected with Emery Grindlnar. 

Solid Emery Wheels, from a inch tn 2 feet in diameter. 
Emery Grlndirg Machines at |15. $30, $50, $75, and $110. 
Stave Rest B. $5. Diamond TcoIb, $15. Special Tools and 
Machines ma' e to troir. SEND FOh ILLUSTBATED 
CATALOGUES AND PH0T0GB4PH8I 

Sy means of fxtensive additons to their Factory and 
Machinery, TBE TANITE CO. are now (September, 
ST?) enabled to triple their former production, and to 
supply promptly the increasing demand for their celebra- 
ted and STAlfDARD MAKE OF OOODS. All Oooda 
told by I HE TANITE GO. are made by them at their 
own Factory, under their own Patents and Processes. 

Address THE TANITE CO., 
BtTondsburari Monroe Co., Pa. 



THE TANITE CO.'S 

EMERY WHEELS ami EMERT 
GRINDING MACHINES 

Are kept in Stock, and sold at Factory Prices, by 
CBAMPLIN & ROGEKS, 166 Fifth Avenue. Chicago: 
JAMES JENKS. Detroit ; NILE8 TOOL WORKS, i locln- 
nali;C M. GHRISKEY, 508 Commerce St., Philadelphia: 
ISAAC H. SHEARMAN,1!WN. 3rdSt.,Phlladflpnla: C. 
B. 1NL0E8 & CO., Baltimore; J. F. JEWBTT & Co., 
Mobile: HAWKINS & DODGE, Newark, N. J., and E. 
ANDREWS, Wllllamsiort, Pa. C. BLACK & CO. . flam- 
lltnn, O t. , Canada, also keep these goods. 

THE TANITE CO. have no Agencies in New York or 
New England. 

TBE TANITE CO. do not Exhibit or 
Compete at any Fair in the United 
States this Year. 



Stboitdbbttbo, September,^73. 

SPECIAL^OTICE. 

In *tielr efforts to dlffose iDformation on the subject of 
Emery Orlnolng Macblnery. and to excite tbe interest; o' 
MecbanlcB In a class of goods not proper^ appreciated, 
THK TANITE CO. have given publicity to a brancn of 
Mannfar^ture prevlouply butllttle known. This publicity 
has stimulated the acqulBltlvecesa ot CaplLAlista and In- 
ventors. The result has been tbat wlthmtbe last three 
years an unusual num'^er of sangume and Inexperienced 
Inventors have deluded CapitalisiB into an unfounded 
enthusiasm on the subject uf Emery Wheels. A large 
numb«r of n«u) Solid Emery Wheels have been put on the 
MarKct, and afrantlcefforttogaln trade has been maae 
by floodlDg the country with large stocts of untried 
goods, whose pra tical value has never been thoroughly 
tested. Tbeee goods are offered on trial, in almost any 
quantity t and for almost any length of time. They are 
sold at varying prices, are forced on unwilling pur- 
chasers, and are even given away It follows tl-om this 
tbat legitimate trade has been oisturbed^aiid the whole 
class of buBlaess brought Into odium and disrepute with 
tbe Manufactnnng Fabiic^ 

THE TA^ITi:: CO. take this means of assuring that 
Public that Fven the possf-sslon of Patents foi a FEU- 
FECT Solid Emery Wheel would not sufflne for the buc- 
ce»s'ul iDtrodnctlon of the go ids. unless the Patent was 
backed 6w expensive machinery, by years of ea^erien e, 
by chemical and mechanical skill unfalteringlv applied^ 
by a wide pra ti al knowledge cf all the countless man- 
Ufa turing procsfses qf the day, and by the employment 
of men skilled in all the Manufacturing Arts. 

All cbtse qualiflcaiions THE TANITE aO. posses?; 
and ir users, or would-bo users, of Emr-rv Grinding Ma 
cbinery, v ai>t to avoid thefailvres and obtain the advan- 
tages of t>ueb goons, tbey U'Ul bay SL'AND 4RD GOODS, 
. fan B^TABtISaED MAKE, regardless of price, rathpr 
tuan risk tbe poor economy of uutiled,loW'pricfcd goods. 

IHE TANITE CO., 

T. Ddnkiit Pahbt. President. 




The •' three ply " Hoofing is a perfect success ; aD.OOO.OOC 
feet in use. uircularo ana samples sent ** ft-ee." MICA 
ROOFING CO.. 73 Maiden Lane. New York. 




tnirersal Wood Worker* 

Horizontal aad Uprisht Borlns machines* 

1^^ Superior L.J auy in Ube. 
McBETH, BENrEL & MARGEDANT, Hamilton, Ohio. 



NILES TOOL WORKS, 

131 W£ST 8EC0NB STfiEET, 

CINCINNATI, OHIO. 

MACHINISTS' TOOLS 

OF ETERY DESCBIPTION. 



Brass & Copper 

SEAMLESS TUBING 

FOE LOCOMOTIVE, MARINE, AND 
STATIONARY BOILERS. 

Merchant & Co., 

gor Market Street, Phtladelpbla. 



L, W.Pona — New Tools. 

BZTBA HEATT AITD IKFSOTSD FATIESN8 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and nnder. 
Ing Machines, Sear and Bolt Cutters ; Hand Poneba 
and Sbears ter Iron. 

Ottice and Warerooms, W Liberty at. , New York ; Works 
at W orcester, Mass. 

&.. C. RTRBBINB. Rev Tork, As«nt. 



THE TANITE CO.S 

OOODS are kept In StooK, and sold at Fictory Prices, 
by CHAMPLIN * tJOaEBS, 155 JV»* Avenue (.yerrnoni 
mod) Chicago, who are also Bzclaslve Western A«ents 
for the NewTTork Tap and Die Co.'s goods, andBeal- 
ers In Ballwar, mil, and Ha^olnlsts' BappUes. 



The BAXTER ENGINE 

Is manufactured by Colt's Ffftent Fire 
Arms Maunfacturinar Company. 

Is made interchangeable In 
all Its parts, and consequently 
la perfect in conetructiun. 

It is simple and safe, so that 
a child may run It. 
No extra insurance to pay. 

It occupies less space, and 
is run up to ratt d power wltb 
lefB fuel than auy known mo- 
tor. Over 50 are now in use 
in cbU "Ity, and hundreds ol 
them in usu all over the CTlI- 
ted 6tates, and the universal 
judement confirms all we 
claTu ; aud,therefure,we tuUy 
guarantee them. 

For Circulars and Price- 
Llst, call upon or aodreso. 

WM. D. RtTSSELL, 

IS Park Place, 
NEW TORE. 




PETER COOPER'S 
.J 




It contains no gnm or acid, and is warranted pure and 
eqoal in the best Sperm Oil. 
^' ror.sale at Ko. 17BnrllngSllp.yew York. 



Diamond Pointed 

STEAM DRILLS 



THE adoption oi new and improved applies 
tlons to the celebrated Leschot's patent, have made 
i?,???i,*''A'ifT,'?Sl?^'>'l''X adaptable to every variety of 
BOCK DRILLING. Their unequalled efficiency and 
jconomy are acknowledged, both In this conatry and 
fSnrope. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
SSJS"?™ '■**^' °' THREE TO FlVIi INCHES PEE MIN- 
S^TSi?TJST"*J°.?^-„They are adapted to CHAUNELLINa 
OADDING, SHAFTING. TUNNELLING, and open en 
j???,!™*^ K.^EI" BORING FOR TKSTmi THK 
VALUE OF MINES AND QDARRISB. TEST CORE 
''^ ? ."?"'• showing the character of mines at any depth, 
used either with steam or compressed air. Simple ard 
lurable In construction. Never need sharpening. Men- 
ifactnred bv •- b 

THE AMJBaitJAH DIAmOND DRII^L CO , 
Mo. fit UbsrtT Ht.,New Soru. 




X.VB&ICATORS. 

DREYFUS' celebrated Seltaet- 
Ing Oilers, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 
saving 75— 95 per cent. The Self-acting Lu- 
bricator for Cylinders Is now adopted by 
over 80 R. R. In the U.S. , and by hundreds o 
stationary engines.^ Send for a circular to 



:onary englE 
NATHAN & UKKTFUS, 108 Liberty St. , N".Y 



NEW METHOD of KoUing Round Iron and 
steel, effectually removing all sca'e. Patent Rlgiits 
or Sale. Address JOHN COX, Pompton, N. J. 



PANCOAST&MAULE 

PHILADELPHIA Pa. 

IMPROVED CAST IRON 

^RADIATORS'- 

SEND FOR CIRCULAR. 



American Saw Co, 

No. 1 Ferry Streetf comer 
Gold Street, Mew Tork, 

UAlftTFAOTtTBEUS OP 

Patent Movable-Toothed 

CIRCniAR SAWS, 

Patent Perforated 

Circular, Mill, 

Cross-cj[Safs. 

»" Send for Descplptlvo Pam- 
phltiC. 




MaUeable Iron. 

Having recently added to onr worK^t a Alalleable Iron 
Foundry, we solirit nroers for utatfrt puppllea of ' 
MALLEABLE IRON CA?iTINO-. THE QJTALITY OF 
WHICH WILL BE WARSANTED. 

Being ourselveB lar^re consaidpis trf a flun quality ol 
small castinee, particulnr aitpntion will be filven to that 
cla?sof work. MALLOKT, WHEELER & CO. 

New Haven, Conn., Oct. let, 1872. 



SUPER-HEATERS 

Save fuel, and sapniy DRT steam. Easily attached to 
any boiler. HENKT W. BULKLET, Unplneer, 

98 Liberty St. , New Xork. 

For Ovens, Boiler flues. 
Blast furnaces, Super- 
Heated Steam, Oil Stills, &c. Address 

HBNBT W. BULKLET, 
US Liberty St., New York. 



Pyrometers. 



BUILDERS 



Send stamp for our new Illus- 
trated catalORne. A. J. BICE- 
NbiLL & CO ., 87 Warren St. ,N. t. 



M 



cNAB & HARLIN MANUFaCTURINQ 
Co. , Manufacturers oi 

BRASS GOOES 

for steam, water, and gas. 

Wrought Iron Pipe and Fittings. 

ninstrated Catalogue and Price- list furnished on appU- 
iatlon. a JOHJf STREET, NEW TqSK. 

AT. SOLID JfiMJiiKl: WiUSKLiS AJSfD OIL 
M, 8T0NBS, lor Brass and Iron Work, Saw Mills, and 
Sage Tools. Northamnton Bmsrv WbeelCo. Leeds.uas8. 



TO INVENTORS. 

The " Consolidated Fruit Jar Company/' 

having superior Ittcijities lor MAnufacturm^ buun, 
Pressed, or Stamped Sheet Metal Goods, mtike a Sdc- 
clalty of netting up Samples or Models as desired. Hav- 
ing connected with our Manufactory a Machine Shop, we 
can offer unusual facilities to those desiring to periect 
tbeir mventtons. Address H. E. SHA FER, Treasurer, 
49 Warren St., NewTorit City. 

PORTLAJSP CEMENT. 

F the welf known mannfactnre of John 
Bazley White ft Brothers, London, for sale by 

JAMBS BRAND, 55 Cliff St. , N. Y. 



o 



K 



IDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO , Charlestown, Mass. 



rpoDD & RAFFERTX, Maaufacturers of 
1. steam Engines, Boilers, Flax, Hemp, Tow Bagging, 
Sope and Oaknm Machinery. Steam Pomps and Q-overn- 
ors tlways on hand. AlBoAs!enteft>rtheNewBavenMan- 
ufactnring Co.'s Machinists'^ Tools. ^"We Invite espe- 
slal attenuoA to our new, Improved, Portable Steam En* 
Hues. Warerooms. 10 Barclay St. works Paterson, K.J 



WIBM MOPM, 

JOHN A. BOBBLINe'B S0IT8, 

VAinTrAOitJsan, TUSToa, x. t. 

£0B Inclined Planee, Standing Ship Rigging 
Bridges, Ferr es. Stays, or Gnys on Derricks & Cranefi 
ir Ropes, Sash Cords ol Copper and Iron, Lightning 
Conductors ol Copper. Special atiention given to hoist- 
ing rope al all kinds lor Mines and Elevators. Apply for 
circular, giving price and other Information. Send fcT 
pamphlet on^ansinisslon ot Power by Wire Ropes. A 
large stock eonstantly on hand at New York WarehonEe, 
NTn. "■» UhBrt.v street. 



rpHE " Scientific American " is printed with 

1 CHAB. ENEU JOHNSON « CO.'S INK. Tenth arA 
Lombudsts. Philadslphla and S9 Gold st. Hew fork 



© 1872 SCIENTIFIC AMERICAN, INC 



